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PUBLIC NOTICES 


(Tenders will be Received 


at the office of the Colonia! Secretar: 
or betore the 30tb 





as T 


= tL . 8.8., on 
1923 (due allowance being made 
for delays = tbe post), for the following WORKS :— 


NEW GENERAL POST OFFICE, SINGAPORE. 
person applying for a form of Tender must 
A the sum of £10 with the caer AGENTS 
POR THE COLONIES, 4, Millbank, 8.W. 


Drawings, specification, quantities ade contract 
documents may be seen and forms of Tender obtained 
at the office of the Crown Agents between the hours of 
10 a.m. and 4 p.m. 


ust be addressed to the COLONIAL 


be returned when the reserv: 
amounts to a like sum. 

Tenders must be marked “ Tender for New General 
Post Office, Singapore,”’ and must be on the printed 
form issued by the Crown Agents 

In the event of am whet Tender has been 
acoepted failing within "inirty days from the date of 
acceptance to enter into the necessary contract or 
deposit the security required under the contract for its 
due fulftiiment, the sum deposited may be forfeited to 
the Crown. 








Tenders sent to Si Me must be 
jorwarded to the Colonial Secretary, —_ 
fot 
in separate sealed packets marked = 
address of the tenderer. and 
quantities of the successful oe wilt be 

for examination; in all other cases the 








5 road, Lambeth, 8&.E. 1, 
Heovthes 
BRIDGE WORK. 
Tenders due on the 5th , 1923. 
Tender forms obtainable above. 3440 
Assistant eer Re- 
~~ 4 the 
A‘ a of pos lo. De 


nor more wan ise menthe 

yi yt eee at tae * Outit 
nomes  Oe Libera! leave 
in England full Free and 
passages. Candidates, 23 to 40 years of age. preferably 
unmarried, mast be inorowshty ex in yo 4 
erecting, structural steel work = y= 7 
at once, by letter, stating age 


and experience 
whether married or single, to the CROWN wh aN 
FOR THE COLONIES. 4, Millbank, London, 8.W. 
quoting M/12,231 3506 


‘kunt Engineer Re- 
‘UIRED by the GOVERNMENT 

* GOLD COAST for o PUBLIC WORKS 
EPARTMENT 





for tour of 12 to 18 

months’ Pe Salary £480 re. ag to £720 a 
year by annvu of . and to 
a year by ann ts of £40. Free q 
and passages. Outfit allowance of £60 on first 
appointment. Liberal leave in England on full 

Candidates, age 25 to 35, preferably single, 
must be qualified civil engineers 4 


in town- piennins. surveying and construction 
of town roads and drainage. Must be able to ride a 
motor bicycle.—Apply at once in writing, stating age 


and giving Sulet Geleiis of copeuienss. to CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, 
London, 8.W. 1, quoting M/12,161. 3507 








The Engineer 


a 


PRINCIPAL CONTENTS OF THIS _ ISSUE. 


see 


Large Steelworks in Scotland 
(With a Two-Page Supplement). 


Theory of the Pendulum Hardness Tester. 


Institution of Naval Architects in Holland. 


An Electrically Propelled Barge. 


Shipping, Engineering and Machinery 
Exhibition at Olympia. 





Electricity in Mines—No. VII. 
Subdivision of Lines Passenger Ships. 











——— 





PUBLIC NOTICES 





The University of Sheffield. 


Yienpeneenics : 
Sm HENRY HADOW, CB.E.. D.Mas.. LL.D. 


DEPARTMENTS OF MECHANICAL, 
ELECTRICAL, AND CIVIL ENGINEER- 
ING, METALLURGY, MINING, FUEL 
TECHNOLOGY, AND GLASS TECH- 
NOLOGY. 


The Courses in the DEPARTMENT of ENGINEER 
TRG coteet over Cee Se Se yuues, apt pete 
to Mechanical, Electrical, Ci or 
M Engineers, or specialists in Fuel Technology 
or Glass Technology. 

The in the DEPARTMENT of METAL- 
LURGY cover a pened of and 








EXAMINATION : 
ENGI- 
8 Depart- 
extension 


8 (Yivil S Service Commission. 
COMING 
po a ae ASSISTANT 
im the E 


NEER -in 
ment of the General Post Office sas with extene 
27th —— 
specified is which applica- 


in certain cases), 

borg can be received. They ust be made on forms 
be obtained, with partivalare. from the SECRE- 
TARY, = Service Commission, Burlington- os. 
Andon 1. 


posi 
either (1) in [ron and Steel Manufacture, or 
ag Non-ferrous Metallurgical Industries. 
LECTURE COURSES in all the Devertmmente 
supplemented by Practical Training Labo- 
satertas and Workshops which are fully yi te for 
the Durpose of advanced scientific teaching, investiga- 


time Courses are for t 
into ta lhe ae ae tee 


courses 
In Mining Boginatsing and in Srtete of | 

Courses in Mechanical an ae 2 ngineering an 

in Glass Technology. 








wo Assistant Engineer 
t INSPECTORS (MECHANICAL) RE- 
QUIRED for home service - 

India. 
£300/400 on 


partment of the High 
mencing = 
Dension on n Civil Service 
lus bo: 


Com ¥. £150, 

scale, the co! 
nus amounting at present to rrr 
should be 28/36 years of age. 
shop training, and have 
qeponaibility + all-round rather than 


special 
desirable. will be given to 
ML Mech. E. or a Previous inspection 
safer is not esse: 
of (pplication ae a. particulars obtain- 
le from DIRECTOR-GENERAL, India Store 
ja Belvedere-road, oe 1. 3391 








ETAL WORKERS 


r 
‘he Worshi pful Company of 
ARMOURERS P BRAZIERS nection 
with the WORSHIPFUL CO COMPANY of CARPENTERS. 
TRADES TRAINING SCHOOLS, 
153, GREAT ee he et # _W.1 


wh 
collieries, to take six months’ coursés of study at 
the University and six months’ practice at the works 
or coll 76 et eS ee ee 
anh seu, E COURSES commence OCTOBER 


The TECHNICAL LABORATORY COURSES com- 
mence oe ee. 5 1923. 


For f of the Courses and for par- 
ticulars of the . Associateships, Diplomas, and 
Certificates awarded on their successful completion, 
application should be made to 

W. M. GIBBONS, 
3390 Registrar. 





Jniversity of aietiiein, 


CRUICKSHANK & .ECTURESHIP 
ASTRONOMY AND ETO GY. 
The U mivessity ou will proceed in to the 
APPOINTM a LECTU —_ in ‘ASTRONOMY 
and METEOROLOGY, Salary £ 
Persons desirous of being id 
ment are requested to lodge their names with the 
Secretary to the University on or before - November, 
1923, from whom further p jars ma: 
“BUTCHART, 


y. 
3182 


IN 





The University, Aberdeen. 





(Near Great and-street 
Railway). 
PRACTICAL pwd — BRAZIERS 
ma 


Open to those engaged the trade. 
me end sgoper Work. a in the Mr, 
ireneee pe EE Mr. H. COLLINS. 


Ir CLASS FICEsS. 
‘onwork : and 
: Ean ane Copper Work ; Weines 


Frees. —A 
Improvers, Adults, Se. per term ; 


Miadents ens Bie teem Classes at any time 
FIRST TERM COMMENCES 2th SEPTEMBER, 


SYDNEY PITT, 
Clerk. 


3458 


Ss, 7 to 9.30 p.m, 
ys and Fridays, 


Apprentices and 


Armourera’ Hal 
$1, Colebianeatnees, BQ, 2 





[University of Aberdeen. 


JACKSON CHAIR OF OF ENGINEERING. 
The University Court wi s pesored in aw to the 
INT. INCUMBENT of the 


income from the endowment 
less than per annum, and the 

Sevas'etia he kikewoll tc undertake consulting work, 
woe Professor onl cakes anon bis Antica cus Gane 


ns of being d for the office - 
uested to lodge their names with the Secretar 
the University on or before ist November, 1923, 
whom further particulars may tained. 
H, J. BUTCHART, 


318i 


eet +4 





The University, Aberdeen. 





ENGINEERING AND TECHNICAL 
OPTICS. 
Northampton me In- 


ST. JOHN-STREET, LONDON, E.C. 
ENGINEERING DAY 


Courses in Civil and Mechanical 

specialisation in A and Aeronautical Engi- 
neering. and those in Electrical ude 
specialisation in Radio- hy. 

A Seah 


XAMINATION is held 
oF Gepeemner Sine ie cemmannument of 
aa —, spent in 


workshops four years. 
They also prepare for the D Degree Sot B.Se, in Engineer- 
— - the University of London, Fees £18 or £13 per 


“THREE ENTRANCE SOLA RSEIES « of the hee 
of £62 each for the complete Course will be offered for 
competition at the annual entrance aumadiion in 


OPTICAL ENGINEERING AND TECHNICAL 
i 


Full Courses in this important 
Department Applied Science are > Sewn in specially 
jes and lecture The annual 

Entra E inati is held at < the’ end of Sep- 


tember. 

ING TECHNICAL COURSES 
in all Ret, of Mechanica! and El — ) es 
ing commence on Monday, September 24th, 


The Laboratories, both Mechanical and Electrical, 
are well wi apparatus which, on 
the mechanical side, provides for apecialisation in 
ile and Aeronautical Engineering, and, on the 
side, for specialisation in Alternate and 
Continuous-current Work, in Radio-telegraphy and 
Telephony, and in Electrical Testing 
ther with conditions 


lars, toget 
and all information res ing 
work of the the Institute, can be obtained at the Institute 
or on supiantice 
 MULLINEUX WALMSLEY, D.Sc., 
3453 Principal. 


(The Polytechnic, — 309, Regent- 


STREE 
A SPECIAL COURSE iM on, erranged for Students 
taking the Studentship Examination of the Institution 
of Mechanical Engineers, the Preliminary Examination 
of the Institution of Civil Engineers, and the Final 
Examination of the Institution of Electrical Engineers 
(Part 1). The classes are a follows :— 
PURE MATHEMA ey Monday, 8-9.30 p.m. 
ENGLISH, Monday, 6.30-8 
ECHANICS 























pproaches and 16,000 Cubic * yards 
as 7 
ns ag | be inspected at this 
ender 





Plans and specificatio: 
The lowest or any not necessarily 
Preliminary deposit 3332 





PUBLIC NOTICES 





In the Bich C Comm ot J 


Com: 
Swstien P. 
In the Matter of the 9 (CONSOLIDATION) 


- 00512 of 1923. 


In the Matter cf W. + “ict and WALTHO 


Given that by 
of 1. ey 1923 the Court 


T otice i Hereby 


to be 
Casecured and Partl 


hose heretofore excep 
be held at the VICTORIA “HOTEL Wo 
TON in the Count 
27th day of SE 
afternoon 


pa ion (one of the Joint Liqui- 
of the said Company) between the hours of 
10 8. ED BP. op gee seestey paige to the Ger 
as yy said Meeting. 
Unsecured and Partly Secured 
Creditors than those heretofore excepted) may 
attend such Meeting and vote either in or by 
| A, SE must be 
the Registered Office of the Company 
pee wag Beye 759 ae Dee Bae 28 See aay 
Forms of y may be obtained at the Company's 
sitaate as aforesaid or at the afore 
office of William Reginald Clemens. 
The Court has appointed Harold Lee or failing bim 
W. Povey to act as Chairman of the said Mecting and 
-y'-: — weemeadedoaschetawebapene 
to Court. 
The said Scheme of Arrangement will be subjest iv 
the approval of the Court. 





THE TECHNICAL COLLEGE. 
Parscrpat : CHARLES COLE, B.Sc. (Lond.). 
DEPARTMENT 4 nape wan 


Heap oF DEPARTMENT : LOVERIDGE, 
(Eng.), &: ne C.Se. 


in Mechanical and Marine 

with ‘the University College of 
Course tor Apprentices and others 

with, facilities for practical experience in the Summer 


=) 


for Student 





preparing 
-— or for the Examinations of 


Special Courses are also for Marine Engi- 

neers preparing for the Examinations of the Board of 
OPEN SCHOLARSHIPS, covering 
and maintenance 
yomes, een otieed, See i- 
dates for entry to the above t are eligible 


to 

or farther pertiestase of Full-time and Part-time 
ane. Ls ——_ Examination, ee + 
c., A Principal. lication forme for 
Entrance no Scholarship Ex: re teniiee. Ca filled up, 


for Degrees in E 
Engineering 


Director of Education. 
City Hall. Hall, Cardif. $355 


ast Indian "Railway. 
ve up to 


The Directors recei 
Eleven o'clock a.m. TENDE tor the SUPPLY of :— 
(2) oS RUBBER SPRINGS, 

GIE CARRIAG 


Es, 
for No. 1 on 4. -~— the 19th September instant. 








and for No. 2 on fednesday, the 3rd October 
proximo. 

Copies the ificati can be obtained at the 
Company’ tJ on payment of £1 Is. each. This fee 
is not seurnab 

G. EB. LILLIE, 
Secretary. 


78-76, King William-street. London, E.C. 4, 
6th September, 1923. 3509 





PUBLIC NOTICES (continued) 
Page 2. 


SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 
PATENTS, Page 3. 
MACHINERY, &c.. WANTED, Page 3. 
FOR SALE, Pages 3, 4 and 94. 
AUCTIONS, Page 94. 
PREMISES TO LET OR WANTED 
Page 94. 





WORK WANTED, Page 4 
AGENCIES, Page 3. 
MISCELLANEOUS, Page 3. 





For Advertisement Rates see 
Page 255, Col. 1. 


—— - 





NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page 93, 
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PUBLIC NOTICES 


PUBLIC NOTICES 


SITUATIONS OPEN (continued) 


$$ 


SITUATIONS WANTED (eontinueg) 





\ adras and Southern Mahratta 


RAILWAY COMPANY, LTD. 
The Directors are prepared to receive TENDERS for : 

(i) 925 bg (Approx.) 8T MATERIAL 

(Pla Sheets, Flats, Rounds, 

(ii,) 66 TONS (Approx) GALVANISED SHEBTS ; 
in accordance with the s fications which may be 
seen at the offices of the Company. The charge for 
each specification is One Guinea, which will not be 
returned. Tenders must be sent in, addressed to the 
SECRETARY, not later than 2 p.m. on Tuesday, 25th 
September, Ry and marked ‘‘ Tender for Steel 

ial,’’ the case may be, 
e Directors do not bind themselves to accept the 
lowest or ony seme. 
pany 
25, Duckinghem Patace-road, 
Westminster. 8.W. 
4th September, iess. 3493 





Vanchester Gopornfion Water- 


hee mg POWER SUPPLY. 
The Wa ks Committee invite TEND 
the SUPP LY. “DE LIV a! and ERECTION of PLANT 
for DRIVING ae ETS of an 3 RECIPRO- 
CATING HYDRAU Lie PUMPS ELECTRIC 
MOTORS, jeainer with SPEED REDU TION GEAR, 
TRANSFORMER and CONVERTING PLANT, 
CABLES, WIRING, &c 
Complete Tenders only will be considered. 
Specifications and forms ef Tender may be obtained 
on application to i Secretary, Waterworks (Offices, 
Tove Hall, Manehes on payment of Two Guineas, 
Hs 25 — will only “be returned on receipt of a bona 


Any - A information required seapecting the work 
may be obtained cram pe Sewers neineer. 
Tenders, endorsed ote rected, must be 
o, 2 


Towa Hall, Man- 
chester, not later than the 29th ins 


y Order 
P. M. HEATH 
Town Clerk. 
Town Hall, Manchester, 
3rd September, 1923. $481 





S* Pancras Borough Council. 
, TO BOILERMAK 
ras Borough | oH invite TENDERS 
oan a GoRNISH'S BOILER. Copy of specification and 
ferm of pe may 2 obtained from the undersigned. 
Tenders to orwarded, endorsed ‘* Tender fur 
Bathe holler.” 7 <4 Teeve o’eloek Noon on Monday, 
The Council ii 1 bind themselves to accept the 


lowest or any Ten 
Cc. H. F. BARRETT. 
Town Clerk. 
Town Hall, Pancras-read, N.W. 1. 3402 


[ihe Great Indian Peninsula/|o 


RAILWAY —_— 





The Directors are prepared to receive TENDERS for 
the SUPPLY of the following STORES, namely >— 
Fee for 
Specification 
1. STEEL FISH-PLATES ...........s5 a1 
2. STEEL PISH-BOLTS .............. 
Specifications and forms of Tender may be obtained 


at this office on payment of the fee for the : specification, 
which payment will not be returned. 

The fee should eseeooene any application by oues. 
Cheques and postal 
_—. to the Great indian Peninsula Rallear 


Tenders must be id in separate envel 
sealed and addressed the undersigned. mar ed 

* Tender for Steel Fish- plates,” or as the case may be, 
not later than Eleven o'cl a.m. on Tuesday, the 
18th September, 1923. 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
R. H. WALPOLE, 
Secret 


ary. 
Compapy’s Offices : 
18, Copthall-avenue, E.C. 2, 
London, 5th Septaanbes:, 1923. 3503 





UNION INFIRMARY, STOTT-LANE, WEASTE. 


7 . 
he Salford Board of 

. Guardians inyite TENDERS tor HEATING 
and HOT WATER SER VICE AP PARATUS, ee. 
ing Calerifiers, Pumps, Radiators an ke 
for the above Infirmary and Nurses’ Home > 

Drawings of the plant may be Inspected at the 
offices of the Engineer, Mr. T. Roland Oilaston, 
AE oA Lord’s y vatter "Mond rand 

anchester, on or ter . ugus' 7th, 
between the hours of 10 a.m. and 4 a aesciheasion’ 
form of Tender and conditions y may be 
Sbestasa from the undersigned on receipt of wnition 

application, enclosing cheque value Two Gu . 
which sum will be refunded on due receipt of 
fide Tender. 

The Board do not bind themselves to accept the 
lowest or any Tender. The selected contractor cor wi be 
required to subscribe to the conditions 
cater want of labour, &c., as set forth in Board’ . 


~ 
Sealed Tenders. endorsed *‘ Engineering, Section 2,” 
must be dell vered at my offices not later than 10 a.m., 

on Saturday, September 22nd. 1923. 

E. H. INCHLEY, 
Clerk to the Guardians. 
Poor Law Offices 
Eccles New-road, Salford, 

23rd August, 1923, 3388 


. : ’ 
he South Indian Railway Com- 
PANY, Limited, - _Drepared to receive TEN- 
DERS for the SUPPLY « 
STRUCTURAL STREL "WORK for WAGON RE- 
PAIR SHOP, Trichinopoly Workshops Scheme. 
Speeifieations and forms of Tender will be available 
at the ys a ie Offices, 01, Petty France, West- 
minster, 8 
Tenders, A a to the Chairman and Directors 
ot the South Indian Railway Company, Limited, 
marked “‘ Tenders for Structural Steel Work, Wagon 





Repair —- ** must be left with the apmneenes not 
— than Twelve Noon on Friday, the 9th No » 
192 


The Directors do not bind themselves to accept the 
lowest or any Tender. 

A charge, which will not be returned, will be made 
of £1 for each copy of the specification. 

Copies of the drawings may be obtained at the 
offices of Messrs. Robert White and Partners, Con- 
sulting Engines to the Company, 3, Victoria-street, 


Westminster, 8 
A. MUIRHEAD, 
Managing Director. 
91, Petty France, 8.W. 1, 
4th September, 1923. 3489 


Urban District 


agineer 0 





— R- s 

° ~~ with 

of ‘references, 3463, 
3463 a 





RECORDING METER at their Waterwee! > 
Particulars and general cqutitions af of the _— to be 

obtained from the Council's Engi 
Mr. ee L. Eves, 54, High-street. et. Ux ‘idee, 
* Tender, Turbine Tels o be 
than Twelve 0 os 


neering Works 
wor 
and 
i 
“No Tender cont hecessar y be accep 


RAUGHTSMAN WANTED, Used to Colliery Plant 

and Constructional Steel Work for large 
in the Midlands. 
kshop training and practical experience in design 
construction of Coal-sorting and Handling Plant 
ood brevets to ve man with real ability ead 


particulars x experience, 
$508 a 





Engi- 
Must have had 


Ad mies, giving full 
age. and salary ex 
Office. 











Ist September, 1923. 


he Sudan Government 
WAYS REQUIRE 


EADING DRAUGHTSMAN REQUIRED for Loa 
= eT experience in 
aratus. 
water 


don Office, with 


£00: 

ing kinds 
yw ty to ie 
control; must ze quick and acgurate. —Apply by 
ti training. 


giving full 





il- | | | gxDerionce, and salary required, Box 850, c/o are 8. 
Se 


Tothill-street, 


A 


———, 
EAVY OIL area AD —AD TISER. Who 0 Hag 


- = ae xperience ig design of sem 
-starti engings, is OPEN fo 
Gack ai references ; would guaran. 


The Engineer Office. 
P7983 5 





——— mere + pe ~—y 3 Held Position 
as works may works fo 
past sixteen rs, REQUIRE RES similar POST fo «_ 


abroad. enty-four years’ general cacinen 

——.., se —— production of auto. 

mobiles and automatic machine pap 0 excell 

oredential Pree. The Eng Office 
79 


s.--Address, P 
69 y 





BCHANIFAL  SaPUEER. with Sons 
(general t clerk | 

nager, BEEKS any respopel hs Post. ‘in Works or 

ce, any district. —SNOAD, 86, York-road. Hitchin, 





P7988 g 





EMPORARY ASSISTANCE Given in Design, (op. 

struction, Surveying, Reporting, &c., by Civ 

Engineer with Taree” Varied experience. Specialty 

a and drainage.—Address, P7966, > Enet. 
ce, 


Pn 066 B 





ASSISTANT ENGINEER. Age 26 2. 
Starting rate of pay £E480 to ie pod 4 S*VaRAL Expe! 


Machinery 


possess .E. | 
experience in railway construction and maintenance | 
t 


rienced DRAUGHTSMEN for Large 
Lond tm .— 








first- 
to © NSU Line, MEC HANIC “AL ENGINEE 
Northumberland. -avenue, | = 


M* 








Should have retin | Address. stating age, training and experience in full, 
. The Engineer Office. 3389 a 
—_——- TOOL DESIGNER WANTED; Really 


— -class man with modern ideas and expe- 

in Gear Generating. State age. 
po a Oaly first-rate expert 
DAVID BROWN and SONS 
wood, Huddersfield. 


experience, — 
Le c ok- 
486 4 





OOL-ROOM RATE FIXER and ESTIMATOR, 
fully qualified, SERKS ENGAGEMENT with an 
ineering Firm in England or America at present 


working at a a hg of changing to the 

advan payment by results ~ 
Address, proes. 7 The Baginecr OMice. P7068 p 

JORKS ENGINEER SEEKS RE. ENGAGEMENT, 
Capable of erection and maintenance of plant. 

also control of large staff ; good references ; any part, 
—Address, P7071, The Engineer Office. P7971 » 





SITUATIONS OPEN 





Thank Applicants for 
position of Draughtaman, and ae Wy _ 
POSITION has been FILLED 


TORTONS (Tividale), 


Se ye DRAUGHTSMAN : 
rience essential; med to design ot Front and 
fer — 


STal LL L FORCE 


First-class Expe- 


r Touring Cafs and Commercial Vehicles. 
—o- .- eed required % KIRK.- 


3484 A 


yous. mere (24), Marine and Mechanical, 
ke and 


training. DESIRES WoRK 


< any kind. Witting to go anywhere and do any. 
8: salar 


y.— Address, P7901, The Envineer 











int for Tea Estate in India, ASSISTANT, 22 | 
Must be fully qualified engineer | 
eh knowledge of —. and Oil ray and Blectric | 


95, Bishopsgate, E.C. 


YEMPORARY DRAUGHTSMAN WANTED 

Small Mechanical and Electrical 

London district.—Address, stating full 
3469, The Engineer 0: . 


Work 
particelars, 
3469 


for 


A 


SSISTANT or DRAUGHTSMAN; Two Yearv 
technical, one year's practi’. railway, survey. 

ing and R./F. concrete design. Would go abroad — 

Address, P7084, The Engineer Office. P7084 B 





ENGINEER REPRESENTA TIVE 
ing connection and versed in modern 
Boiler-room Practice. 
offered is one of good salary and ad gutensie prospects . 
Address, 3451, The Engineer O 3451 





JANTED, FOREMAN, 
of Erection Shop of large Electrical 
turers. Must have had experience of large and 1 
size A.C. and C.C. machines ; 
men; previous experience essen 
age, qualifications, and salary required, 3438, 
Engineer Office. 


Capable of Taking Charge 
anufac- 
ium- 
ustomed to control 
~~ Address, stating 


3438 A 





TANTED, RATE FIXER.—A First-class RATE - 
FIXER REQUIRED for Midland WwW" ARZED. 

Firm. Must be thoroughly t and le. 

petent to fix prices and iedanas fur heavy and at ‘sands 

hight machine shop and fitting shop output—strength ary, — castings. Theoret 

abo 200 skilled and semi-skilled—light repetition | § 

4 general engineering work for boring mills. 


. shapers, millers, ceutre lathes, eapstans, &c.; 


organising capacity. 


good 
of textile machinery .—Address, stating age and 
with copies of all testimonials, by letter bg 
The Engineer 


ce, 


Way FOREMAN _—. 
whly conversant with selection and 

with reference both green san and 
ng 
Mention if any ee 


Brvre. 





to 60 tons weight. 


. a 
desizable and must > = . demonstrate prices 


ary 
red, and furnish three y relerouced. Address, 





M* iNB TOOT FOREMAN, 


niy men of abilit 
SEO wN ont SONS 
Huddersfeld. 


ae to a 
Saat re Mg 


as 


ry 





ANTED, RATE FIXER.— 
FIXER RE 


Firm. Must be thoroughly capable , fixing p 
~ time allowances s medium sized fi 


varied character 
duties” will include sate fixing for all aio shop 
State age, qualifications, salary aT 
and furnish three references.—Ad 


—A_ First-class RATS 
Midland E 


S| SBORTHAND - BYTE 
zoel ry Machine Tool Business, 
on concern in Westminster. Must 


ork. 
“ae avOWTLAND - TY IST PRQUIRED. thor- 
oughly perienced in 
Technical Publicity and Cntaleane oa outs. 
by letter, Box No. 680, 
Victoria-street, London, EC. 





ER WANTED in_ Turbine 


Specially 
t engi- 


in dealing with .- 
4 
be capable of 
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A Seven-Day Journal 
o 
LC . 
ie Haulbowline Dockyard. 
— 
Heron HAVING received a present of Haulbowline Dock- 
tks op vard from this country a few months ago, it would 
iichla, appear that the Irish Free State Government is finding 
— it difficult to decide what to do with it. The Indus- 
Cn trial Development Association of Cork recently 
ltr, transmitted to the Ministry of Industry and Com- 
on merce the report of a committee which it had appointed 
may to inquire into the administration of the dockyard 
ith an and to make recommendations as to the utilisation 
at of the establishment for national or other purposes. 
Hits,— This committee favoured the creation of a steel 
ws foundry at the dockyard, apparently for the chief and 
ENT, not very convincing reason that at present there is 
oa not a steel foundry in the country. The Government, 
le it was suggested, might guarantee the interest on 
= £10,000, and if it did so an Irish company could be 
ORK formed at once to work the foundry. The report was 
non definitely turned down by the Ministry of Industry, 
is so that we may presume that local efforts to utilise 
rare the establishment have now been exhausted. It is 
rvey. stated, however, that the Free State Parliament has 
r received several offers from British, European and 
— even American firms to rent the yard or a portion of 
ae it, and that an announcement may shortly be expected 
Engi- intimating that part of the island has been let on a 
— long lease to an English company for shipbreaking 
onal, and ship-repairing work. 
engi. 
is 
a New Bridge Across the Clyde. 
of | 
aoe For a number of years past the citizens of Glasgow 
% have recognised that the existing bridges across the 
= Clyde within the boundaries of their city were inade- 
fing quate to meet present-day traffic requirements, and 
= that a new means of cross-river communication below 
r the lowest bridge—that at Jamaica-street—was badly 
ah needed. After much discussion as to what form such 
spe. means of communication should take, and if it were 
- to be a bridge, what should be its type, it was decided 
’ to erect a reinforced concrete bridge at Oswald-street, 
" & few hundred yards below the point at which the 
pert Jamaica and Caledonian Railway bridges span the 
= river. It is now announced that the Ministry of 
n Transport has expressed its approval of the plans for | 
z: the proposed bridge. The construction is estimated | 
om to cost £100,000. It will be a three-arch bridge, | 
+ designed by the Considere Construction Company, | 
_ Limited, and, while of ferro-concrete, will be faced 
-_ with grenite throughout. The Corporation’s Statute 
sT Labour Committee is recommending the acceptance 
~ of the offer submitted for its construction by Messrs. 
be Melville, Dundas and Whitson, contractors, of 
ah Glasgow. 
. : 
Making Money. 

ng Ir is reported that work is to be begun at an early 
° date on an extension to the Royal Mint with the 


object of largely increasing the capacity for the pro- 
duction of bronze coins. The work involved com- 
prises the reconstruction and rearrangement of the 
existing bronze department, the erection of additions, 
and the installation of new furnaces. 


H.M.S. Lion. 


SomE months ago it was announced that H.M. 
battle-cruiser Lion was to be broken up. Many people 
regretted that such a fate should befall this historic 
vessel, but the Admiralty declared that in face of the 
Washington Agreement there was no option in the 
matter, and that it was compelled to reduce the ship 
toserap. In view of the apparent finality of that pro- 
nouncement, we were surprised to see a report this 
week to the effect that the cruiser was to be retained 
in the Navy by converting her into a training ship 
for stokers. The statement added that tenders had 
been called for in connection with the work of con- 
version. On inquiry we have been officially informed 
that there is no truth in the rumour. 


A Year's Electricity Output. 


THE report issued by the Electricity Commissioners 
regarding the generation of electricity in Great 
Britain during the year ending March 3lst, 1923, 
contains a very interesting analysis of the fuel con- 
sumptions and outputs of the undertakings making 
returns to the Commissioners. Returns were received 
from 532 stations. The total output was 5,738,718,485 
units, and of this amount steam stations contributed 
95.08 per cent., waste heat stations 3.21 per cent., 
water power stations 0.55 per cent., oil engine stations 
0.49 per cent., refuse destructor stations 0.36 per 
cent., gas producer stations 0.26 per cent., and stations 
using town’s gas in gas engines 0.05 per cent. At 
steam stations the average consumption of fuel was 
2.78 lb. per unit generated, as compared with 3.11 Ib. 
in the previous year, the saving being thus 10.6 per 











cent. At oil stations the consumption on the average 
was 1.72 Ib., as compared with 2.08 Ib., a saving of 
17.3 per cent. At gas producer stations the average 
consumption of fuel was 2.70 lb., as compared with 
2.64 Ib., an increase of 2.2 per cent. The lowest fuel 
consumption of any steam station was registered by 
the North Tees station of the Newcastle-upon-Tyne 
Electric Supply Company, which showed 1.73 Ib. 
per unit generated, corresponding to a thermal 
efficiency of 17.15 per cent. The same company’s 
Carville “ B ” station, with 1.74 Ib. per unit, showed 
the highest thermal efficiency, namely, 17.80 per 
cent. The highest thermal efficiency at a gas pro- 
ducer station was 16.5 per cent., and at an oil engine 
station 29.1 per cent. In the comparison of thermal 
efficiencies the Commissioners this year have avoided 
the course followed in the previous report—a course 
which was subjected to some criticism—namely, the 
comparison of all the stations irrespective of their 
size and method of generation. The returns are given 
for each distinct method of generation in thirteen 
different classes, Class A including all stations generat- 
ing over 200 million units and Class M covering those 
with an output of less than 50.000 units. 


Keeping Work in the Country. 


WE are glad to notice that, unlike certain other 
local authorities, the cities of Bradford and Leeds are 
alive to the importance of placing their contracts 
in this country; even when by accepting a foreign 
offer they might secure a lower figure. In the case of 
Leeds the contract covered the supply of a three-phase 
turbo-alternator with condensing plant and acces- 
sories. Tenders were received from fifteen British 
firms and four foreign, principally Swiss firms. The 
foreign offers were more favourable as to price than 
the British, but after very full consideration the 
desirability of placing the work in this country, 
together with the advantage of certain guarantees 
regarding steam consumption, decided the situation 
in favour of the British Thomson-Houston Company, 
whose tender amounted to £31,470. At Bradford 
forty-three tenders were received for the supply of a 
large generator estimated to cost between £56,000 
and £60,000. The foreign tenders showed an advan- 
tage of several thousand pounds, but after negotia- 
tion the difference was reduced and the contract 
was awarded to the English Electric Company, 
Limited. 


Pulverised Coal. 


THERE can be no doubt that interest in pulverised 
coal as a fuel is rapidly growing in this country, and 
that in the not distant future we shall probably wit- 
ness a wide extension of its use. In America, since 
the Lakeside station of the Milwaukee Electric Rail- 
way and Light Company was started at the end of 
1920, development has been rapid, so much so that 
to-day some thirty large plants in the United States 
are now either running on pulverised coal or are being 
converted for its use. In Europe developments are 
also occurring, the most notable perhaps being the 
large installation now being erected at Vitry in Paris. 
We in this country have perhaps been a little back- 
ward in adopting the system, but at Hammersmith 
and Durham pulverised fuel plants are to be found 
which have yielded very satisfacary results. We 
hear that considerable developments may possibly 
be expected in this connection at the King’s-road 
station of the St. Pancras Borough Council. Mr. 
Baynes, the chief engineer, has reported to his Council 
on the matter and will probably in a short time pro- 
ceed to America to inspect what is being done there. 
We notice that there are still some who, having heard 
that coal dust may be highly explosive, express a 
fear of the danger entailed in the use of pulverised 
coal as a fuel. In actual fact there is little or no more 
danger with modern methods of pulverising and 
drying the coal and of handling it on the way to the 
boilers than there is in the making, storage and dis- 
tribution of coal gas. 


An Important Electrification Contract. 


THE news that the contract for the electrification 
of the Campos do Jordao Railway in Brazil has been 
awarded to the English Electric Company by the 
Government of Sao Paulo will be received with 
interest. This contract covers the electrification of 
an existing metre-gauge railway and includes the 
supply and erection of about 30 miles of overhead 
catenary construction on the 1500-volt direct-current 
system and some 15 miles of 30,000-volt three-phase 
transmission line. The contract also includes the 
building and equipment of a sub-station as well as 
motor coaches for passenger and goods service. The 
30,000-volt, three-phase, 50-cycle supply current will 
be transformed down to 2000 volts at the sub-station, 
where a 500-kilowatt synchronous motor generator 
set will convert it into direct current at 1500 volts. 
The passenger coaches are to seat forty passengers 
and the goods coaches are to be of the covered type 
and are to carry 10 tons. The electrical equipment 


of each type of motor coach will comprise four self- 
ventilated traction motors, each wound for 750 volts. 


| The motors are connected two in series and the two 
| pairs are to be operated in series-parallel. The electri- 
| fication of this line is of particular interest by reason 
| Of the fact that one-third of the total route length is 
| level, the remainder being over gradients of which the 
most severe is 10} por cent., there being some 8 miles 
, of track on which the gradients vary from 6 per cent. 
to 10} per cent. In view of this fact, the motor 
coaches are to be equipped with four different braking 
systems, namely, hand, air, rheostatic and electro- 
magnetic track brakes, of which the last-named is 
intended for use in emergencies only. 


Airship Cruises. 


Tue series of trials carried out with the airships 
surrendered to France by Germany—Meditérranée 
and Dixmude—gave results that encouraged the 
French Minister of Marine to send the Dixmude on a 
cruise to North Africa. The first part of the pro 
gramme was a journey from Toulon to Bizerta and 
back in forty-eight hours, but on account of a storm 
and engine troubles there was some delay and the 
airship made for Algiers and then to Tunis and back 
to Toulon. It is now proposed to extend the cruises 
and send the airship to Dakar and Casablanca, and 
generally to ascertain if it is possible to open up com- 
munication with North-West Africa. Both of the 
dirigibles were built for commercial purposes, and 
although they have a military value, it is obvious 
that they will render service in showing whether air- 
ships can be employed economically for transport 

urposes over vast territories that are at present 
practically shut off from communication with the 
mother country. The opening up of North and West 
Africa is a problem that is engaging a great deal of 
attention in France, and every method of transport 
has been tried, from aeroplanes to caterpillar tractors. 
Africa offers a particularly interesting field for the 
solving of difficult traffic problems, and it is thought 
in France that it is quite possible that the airship 
may be found useful for crossing territories where the 
climatic conditions are generally favourable. 


Season Tickets. 


AN important point that is being generally over- 
looked in the agitation that has arisen over the scale 
of standard charges for season tickets and workmen's 
fares that the railway companies have deposited with 
the Railway Rates Tribunal is that the companies 
have been forced to take this action by a judgment 
given by the Tribunal on March 22nd last—see a 
paragraph in our “ Railway Matters’ column on 
April 6th. When the Tribunal met on February 27th 
and the following days to consider passenger charges, 
Mr. Cripps, for the London County Council, objected 
that neither workmen's fares nor season tickets were 
included in the schedules submitted by the companies. 
Representatives of other interests made a similar 
complaint, the speaker for the Brighton and Hove 
season ticket holders going so far as to say that he 
would prefer to have a standard rate, even if that 
meant levelling up the present Brighton rate. Mr. 
Bruce Thomas, for the railway companies, contended 
that the Act did not cover season tickets, and if a 
standard scale were deposited there would be such an 
enormous number of variations that it would not 
bear any relation to the charges actually in force. 
A witness subequently gave evidence as to the 
extraordinary variations in season ticket rates which 
had been fixed to suit local conditions. Over 90 per 
cent. of the tickets were for distances under 30 miles, 
and it was in these cases, and especially for distances 
under 10 miles, that the variations existed. The 
judgment of the Tribunal on March 22nd was that 
season tickets, traders’ tickets and workmen’s tickets 

| were “fares” in the meaning of Sub-section 2 of 
| Section 30 of the Act, and must therefore be scheduled. 
| It follows, therefore, that in tabling their proposed 
charges the companies have adopted the plan of 
| allowing their present maximum rates torule the 
exceptional cheaper rates. It must be remembered, 
too, that the schedule is for the maximum, beyond 
which the companies may not go, but it by no means 
follows that they will change anything like the 
maximum. 


An Air Mail Experiment. 


On behalf of the Air Ministry the de Havilland 
Aircraft Company will shortly conduct a series of air 
mail experiments extending over about a month with 
the object of determining how much tims can be 
saved by carrying the incoming American mail from 
Plymouth by air to Manchester and Belfast. Three 
machines are to be used. As soon as a mail boat 
arrives bags of dummy mails will be placed on board 
the aeroplanes, which will thereupon proceed at once 
to the towns named. When returning, the machines 
will carry dummy mails and will link up with out- 
going steamers from Southampton. The results of 
these experiments will, it is believed, prove of great 

|service to the Joint Air Ministry and Post Office 
Committee; which is now considering, under the 
chairmanship of Lieut.-Colonel Moore-Brabazon, the 
question of improving and extending the existing air 
mail services. 
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The Mathematical Theory of the 
Herbert Pendulum Hardness Tester. 


By WM. J. 


WALKER, Ph.D., University College, Dundee. 


AN article by Mr. E. G. Herbert in Taz ENGINEER 
for June 29th last reviews results obtained with his 
Pendulum Hardness Tester and invites discussion and 


criticism of the tentative theories therein set forth to | 


explain the complex nature of the properties of the 
material tested, of which complex properties the 
instrument gives two records of different and, it may 
be, of apparently contradictory import. The following 
contribution is offered in response to that invitation. 

It is perhaps worth while, since the instrument is 
an intensely interesting one and promises to prove of 
no small importance in the development of the 
scientific side of the properties of materials, to 
recapitulate briefly what has already been published 
on the subject. 

A full description of the instrument and the methods 
of using it was given in Tae Encrveer for April 13th 
last. It is sufficient to state here that it is used in 
two ways, the amplitude or periodic time of the 
motion being taken as measures of certain complex 
and elusive properties involving that very indefinite 
term 
ment is apparently similar to that of the “ viscosity 
pendulum,’ by which the viscosity of a medium is 
measured, indifferently either by the diminution of 
the successive amplitudes of motion or by the periodic 
time of a pendulum immersed in the medium. As 
stated in the last-mentioned article, however, these 
two measures, when taken in the specified way by 
the Herbert pendulum tester, “‘ may be contradictory 
to such an extent as to change, not only the relative 
hardnesses of a series of different substances, but 
even the order of their sequence in the seale.” This, 
however, is not the only apparently discordant feature 
in the use of the instrument. Although, in general, it | 
mnay be said that, other factors remaining constant, | 
the periodic time increases regularly with the hard- 
ness (sic) of the material as measured by standard | 
instruments such as the Brinell, it is found that there | 
are well-marked exceptions to this rule at either end 
of the scale, such as rubber of various qualities at 
one end and glass and sapphire at the other. Mr. 
Herbert gives data relating to this point in a letter 
to THe EnGrIveer, July 20th last, in response to a | 
suggested mathematical theory of the instrument, 
given by Mr. Timoshenko in THE ENGINEER of July | 
6th last. The latter pointed out that for perfectly 
elastic materials the periodic time should be constant 
for a given length of pendulum or, more correctly, | 
for a given excentricity of the centre of mass. In 
theory this is undoubtedly true, but since there is | 
no such thing as a perfectly elastic material it is not 
strange that Mr. Herbert finds the theory insufficient. 
The curious nature of the results lies, not in their dis- 
agreement with such a theory, but in their apparent 
discordance amongst themselves. This discordance | 
can be due only to the play or interaction of certain 
properties of the materials tested, the mutual rela- 
tions of which properties have little or no bearing 
upon the idea of hardness as generally conceived. 
Mr. Herbert himself has recognised this by suggesting | 
a tentative “hardness” theory on physical lines | 
involving three simple types of hardness which he 
terms :— 

(a) Plastic indentation hardness, as measured by 
the Brinell test. 

(6) Elastic indentation hardness, a measure of 
which is given by the pendulum time test on highly 
elastic materials such as rubber, glass and the hardest | 

teels. 

(c) Flow hardness, 
scale/time ratio. 

The ingenious arguments advanced by Mr. Herbert | 
in support of this division serve well to indicate the 
difficult nature of the problem involved in sifting out 
the various factors affecting motion of his pendulum 
instrument. The weak spot in this physical theory, 
so far as the possibility of mathematical develop- 
ment, at least, is concerned, lies in the uncertain 
nature of the two last-mentioned subdivisions (5) | 
and (c). From Mr. Herbert’s own showing, his instru- | 
ment gives elastic indentation hardness indications | 
for various grades of rubber which are oppositely 
directed to the indications obtained from glass and | 
the hardest'steels.. The inference from this can only | 
be that the measurement made is not affected by the | 
indentation alone, but by some property of the | 
material not hitherto isolated. The objection to the 
flow hardness term lies in its somewhat arbitrary 
definition as the ratio of the seale to the time test, 
although that ratio does apparently give some indi- 
cation of the resistance of the material to working 
with a tool. 

It. is suggested here that the variables concerned, 
so iar as material properties are involved, are but 
two, which may be termed (1) viscous or plastic 
hardness, (2) elastic hysteresis hardness. 

In addition to these the action of the Herbert 
instrument is affected by a geometrical factor, 
namely, the permanent or quasi-permanent curvature 
of the surfaces in contact, which curvature, in its 
turn, is a function of both the elastic hysteresis and 
plastic hardnesses. 

It is as well to recognise at the outset of any 


| 
| 


measured by the pendulum | 


| 











* hardness.”’ The idea at the back of the instru- | 


that, as discovered by Weber in 1835, this elastic 


| equations of motion are exactly similar to those of a 


| friction between the two surfaces is sufficient, in the 
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| attempt to apply mathematical theory to this problem | of the sphere and let C D =e. If, originally, points 
that the physical nature of the actions taking place | N and O were coincident, then, since there has beey 
| are but little understood. The effects of these com- no sliding, OB = N B, i.¢, Re =r x (0+ @). 
| bined actions are not unknown in other types of test, | r 
such as the torsional vibration of wires. In the | Rr 
|abeve twofold division the writer has ventured to | ; 
couple together the effects of plasticity and viscosity. |The accelerations of D are DK./ and DK 
The definition of the former is vague and may be said | perpendicular to and along D K respectively, ani 
to be the capacity of a solid to flow under great stress.| DC . 6* and DC. along and perpendicular to D ©, 
| Such a definition is purely qualitative and has no| Resolving all forces at right angles to C K, then |), 
Viscosity, however, by | D’Alembert’s Principle 


o= — 


| quantitative significance. 





definition at least, is a more concrete quantity, being| M.D K. #.cosy +M.DK. f*sin y~ M. DC. 42 
| the general term applied to all those properties of tn! (@1 3 _M.pc can Od OF al ks M, 
matter by virtue of which the resistance which a body ioe A <a  S 7 a) ly 
onare $0. any change of shape dependa Se ae | where M = mass of rolling sphere and F = force o/ 


the rate at which such change is effected. 
or not plastic resistances can be included therein has 
yet to be determined. 

There is, however, another type of resistance which | 
is certainly not of a viscous nature, called into play 


friction at contact of the two surfaces. 

In the Herbert instrument the angle y for any se! 
ting is always very small and may be neglected. Als. 
the value of DK is very approximately = C Kk 


during the application of periodic stresses to metals | ~ R —r, so that the above equation (1) simplifies 
and other solids when such stresses do not exceed the | *° M -(R — r)g— Meo? sin (0+ g) —-M €8 cos 
linear elastic limit. This is illustrated by the results | (9 + ¢) = F — Mgsing (=) 


| In the time test of the instrument 4, and consequent!) 


of experiments on the torsional oscillation of wires, 
¢, are very small angles, so that a further approxima 


in which the decay of the amplitudes of motion does 


not follow the “logarithmic decrement ” law which | tion gives 

is the result of viscous action. .As pointed out by |M(R — r),¢ Mev? (0+ ¢) -Meo=F Mg +. 
Lord Kelvin, the type of resistance here encountered rer 

. rip . : tae = 2/9 4 

is that which accompanies any phenomenon in which i.e... M(R — r) ( l " ) ¢ Mew? (9 + @) I 
so-called “elastic hysteresis ” occurs, or the dissipa- - 
tion of energy due to repeated loading and unloading | _ Mg¢ - 2, ee 

of the material under test. This dissipation of energy | For the motion relative to the centre of inertia, also, 
is indicated by the fact that the stress-strain graph | We have 

of a specimen taken through a complete cycle of |M *k* 6 F r, very approximately when ¢ is small, 


where & is the radius of gyration of the sphere. 


M k? . 


loading forms a closed curve. The nature of this 


resistance, either as a function of space or time r 





co-ordinates, has not yet been completely determined, *.F "(CU (3) 
and no mathematical theory can make up such a I é . ° St 
P . 4 er nserting this value of F in (2) gives 
deficiency, although it may help, by application to 
experimental results, to arrive at some estimation of ¢; # R (R—r)? . 
(R ni t g—e ae gt XE 
, r r? r 
0 (4) 


Now, it can be shown for an equation of this typ 
that, if the coefficient of the term in R* g* is small, 
the time of swing is practically unaltered by th. 


presence of the friction involved in that term. This 
coefficient here is 
e@i(R r)? 
RA 


and has clearly a very small value in the time tests, the 
smallness of both e and » easily neutralising an) 
tendency to appreciable magnitude involved in tly 
(R — r)? 
Rr 
Now, the time of double swing given by an equation 
of the form 


factor 





kK 4 
(R ra =) q qT¢ 0 (5) 
is given by 
re = ; ek 
VJ R r) ( l a | ) 
, ’# ' 
T=2-f (6) 
v 
0 From this, since increased indentation means a 
“The Enaineen” Swam So diminished value of R, then, in general, the softer 


materials will yield shorter poriodi@ times. In fact, 
it will be observed that the periodic time becomes 
infinite when R is infinite, i.e., when the sphere is 
rolling on a perfectly plane surface. This result. 
however, is due to the approximation which has been 
made for small motions. The equation, nevertheless, 
gives a fairly good indication of the relation between 
the periodic times for different curvatures. Actually. 
however, experimental results obtained by the use of 
the Herbert instrument, although in general agree- 
ment with this theoretical result, show certain well- 
defined departures therefrom. Thus, in the case of 
rubber of different degrees of hardness, the exact 


the nature of the variation of this elastic hysteresis 
resistance. The Herbert instrument may possibly 
provide a sufficiently delicate series of measurements 
for this purpose. It is important also to remember 


hysteresis action may take place in bodies which 
have been strained beyond the elastic limit. Weber 
referred to this as due to “elastic after-working,” 
and the action is evidenced by the fact that the “ set ”’ 
of a body strained beyond the elastic limit gradually 
diminishes with time, although it never actually 
returns to its primitive state. It may therefore be | opposite holds, the harder rubbers giving shorter 
termed, on similar lines, an elastic after-force. riodic times. Also sapphire, which from the stand- 

Bearing the foregoing facts in mind, the dynamical | point of the abrasion test, is a harder substance than 
theory of the Herbert pendulum hardness tester will | lass, yet yields a shorter periodic time than the 
be developed first of all on ideal lines, i.e,, neglecting | jatter substance. In the writer’s opinion this is due 
considerations of any type of hardness. This ideal |to the elastic hysteresis action which takes place 
theory is evidently that of the general motion of a} during the periodic loading and unloading of such 
cylinder. or sphere rolling upon a curved surface. | substances, so that the resulting equation of motion, 


|The points of departure of actual conditions from | so far as approximate periodic times are concerned, 


this ideal theory will be discussed at a later stage. | wil) be of the form 
The theory thus indicated is simple enough when the | ya 
centre of gravity of the masses concerned coincides| 9» + gq@/(R n( 1 L 4 Si¢g,t) =0 
| where f (gy, ¢) represents the resistance due to the 


with the centre of the rolling sphere, and the resulting | 

compound pendulum. This mathematical similarity, | elastic after-force. 

however, has no corresponding physical correlative| To illustrate this method of considering the motion, 
in the arrangement of the Herbert instrument, a | assume that the function / (9, t) represents a resistance 
fact which, as will be seen later, is well borne out when | of the viscous type, i.c., « y, Where » is some constant. 
the theory is developed under the more general con- | ,, periodic time then becomes 

dition in which the centre of mass does not coincide 1 , 


e 


r 


with the centre of the sphere. The accompanying | <2 1 (7) 
diagram indicates the forces involved in this general ns q My 

ideal case. A sphere of centre C is assumed to have | eeete— rene 3; / 

pure rolling motion on a surface OB of couse | (R — r) (1 — =) 


curvature, centre K. It is in the highest degree 
probable that in all normal cases the tangential 


| Now, the value of » need have no uniform relation 
| for all materials in respect of the indentation pro- 
| duced. We see, therefore, from (7) that in the cases 
cited, rubber, for instance, if the harder materials 
have a sufficiently diminished value of » over the 


Herbert instrument, to, prevent any sliding motion. 
Let R represent the radius O K and r the radius CN. 
Also let D be the position of the centre of gravity 


| 
| 
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ofter materials, the periodic time may actually be 
rendered shorter for the harder materials. Every- 
thing depends here upon the relation between ,» 
and the curvature R of the indentation. The vis- 
cosity equation has merely been chosen in the above 
irgument for the sake of illustration, and is not to be 
taken to imply that the elastic after-force follows 
viscous laws. Its effect may, nevertheless, be similar 
n the above respect to that of viscous forces, just 
as it is similar in tersional oscillation experiments 
n so far as it diminishes the successive amplitudes 
of motion. 

Referring again to (5), it will be observed that the 
ormula as it stands gives no indication that the 
:pparatus will be sensitive, as it actually is, to varia- 
ion in e. The inference to be drawn from this is 
that the value of R is appreciably affected by the 
alue of e, the curvature of the impression increasing 
us e increases. It can also be perceived, from physical 
considerations, that the increase in excentricity of 
the centre of gravity will probably produce this 
effect of increased curvature due to the variable 
nclination of the load line through the point of con- 
tact, resulting in diminished vertical pressures for 
all positions except the central one. The inference 
thus made may be verified or otherwise by measure- 
ment, and is given here only as a deduction from (6). 
As Mr. Herbert has stated that the curvatures of 
these impressions are being investigated, it will be 
interesting to know whether or not the conclusion 
; correct. 


Turning now to the seale test of the instrument, 


give conformable results. The first is due to the 
hysteresis and elastic after-force effects, which, as 
shown by torsional oscillation tests on wires, yield 
no uniform or simple relation between periodic time 
and amplitude of oscillation, such as holds for viscous 
forces. The second is due to the effect of the term in 
R* ¢*, or (velocity)*, which has little or no effect 
upon periodic time, but has an appreciable effect 
upon amplitude which is proportional to e. 

In the case of any material, it may be found pos- 
sible to separate these elastic hysteresis or after- 
force effects from the plastic or viseous force effects 
by a series of careful and delicately graded tests 
under different loads, with the Herbert instrument. 
If so, it will have rendered invaluable service to the 
science of the properties of materials. 








Clydebridge Steel Works. 


No. IL.* 


Iw our first article we made mention of the three- 
high plate mill which David Colville and Sons, Limited, 


decided to install at Clydebridge with a view to | 


| utilising to the full extent the’output of the new 
No. 2 melting shop.4 The buildings in which this 


}machinery is housed comprise an extended part 


of the’ cogging mill bay, and two new bays built 
parallel to it, the slab reheating furnaces being 
placed in one new building and the gas producers 


a fuel consumption of 2 ewt. of coal per ton of slabs 
dealt with. The gas producers form an integral part 
of the furnace itself, and in the particular type we 
are considering they take the form of four rectangula: 
chambers immediately behind the furnace. This 
method of grouping allows the hot gas to be de- 
livered direct, thus dispensing with the gas chambers 
which were a necessary part of the old Siemens 
design. The only regenerators required are those 
for the air, and the usual practice is followed. One 
regenerator is fitted to either end of each furnace, 
which, further, has its own chimney. 

We have already referred to the extended crane 
gantry running over the coal bunker. The fuel 
for the producers is handled by a 10-ton overhead 
|erane made by George Russell and Co., Limited, 
which is provided with a Priestman type grab for 
lifting the coal from the bunkers and transferring 
it to overbead hoppers, which in turn serve the 
mechanically operated fuel-feeding devices on the 
gas producers. Beneath the producers there 
arranged an ash-conveying plant, and the same crane 
which serves the overhead hoppers also deals with 
the ashes, lifting them from the ash bunker directly 
|imto the wagons alongside. The slab re-heating 
furnaces are served by two charging machinex 
of the overhead revolving side grip type, designed 
and made by the Wellman-Smith-Owen Engineering 
Corporation, Limited. These charging machines 
| will be seen in the illustration we reproduce in the 
Supplement. The slabs, on leaving the shears, are 
transported by means of a live roller rack to the 


is 








FIG. 4.—36-IN. THREE-HIGH PLATE MILL TRAIN—PINION HOUSING END. 


and applying the viscosity equation (5), the succes- 
sive amplitudes will be reduced in the ratio e~*T/2, 
where T is the periodic time. This, although it 
probably offers a fairly close approximation in cases 
where permanent set is produced, i.e., when plastic 
flow occurs, doesnot apply, as it stands, to highly 
elastic materials. It is, however, again quite pro- 
bable that the elastic after-force effect is an analagous 
one, although its analytical expression may be 
different. Referring now, however, to the more 
exact equation (4), it is not to be inferred that since 
the R*g* term has no appreciable effect upon the 
time of swing, it will have little or none upon the 
amplitude. As a matter of fact, this resistance results 
in @ diminution.of. amplitude, which is a_linear 
function of e. In other words, for a given material 
the diminution in amplitude will be augmented by 
increase of e. Scale test figures with variation of ¢ 
have so far not been published, but Mr. Herbert may 
be able to supply the deficiency and so verify, or 
otherwise, this second conclusion. This extra diminu- 
tion in amplitude is also a function of R, r and k, but 
is # somewhat complicated expression, and for that 
reason is not given here. Its main interest, however, 
lies in its direct variation with e. From this result, 
therefore, it appears that were the resistances purely 
viscous ones, both the time and scale tests would 
give practically similar readings, if the centre of 
gravity coincided with the centre of the sphere, 

It can now be seen, on the lines of this viscosity 
equation treatment, that there are two main reasons 


,in the other. 





why the readings of the time and scale tests do not 


The furnace bay is 65ft. in width 


and 300ft. long, while the producer house is of the } 
| same length but has a width of 35ft. A erane gantry, | the fore 


which serves hoppers over the producers, extends 
45ft. beyond the building and passes over the coal 
and ash bunkers. 

At right angles to these buildings, there has been 
built a roomy bay 100ft. in width and 900ft. long, 
which aecomodates the hot mangle, the cooling 
floor, the shearing machinery and the loading bank. 
The illustration we reproduce in to-day’s Supple- 


ment shows a view looking down the length of this | 


bay from the cooling floor towards the loading bank. 

All the buildings we have referred to were erected 
by Orr, Watt and Co., Limited, and were made to | 
designs and plans prepared by the company. It | 
was necessary to make considerable excavations 
in order to provide for the required foundations, 
and the contractors for this work were Shanks and 
McEwan, Limited, which firm had previously carried 
out a similar contract in connection with the building 
of the melting shop and cogging mill bays during 
the war period. 

THe New Pviate Mitr Pant. 

The slab re-heating furnaces for the new mill are 
four in number, and they also are shown along with 
the producers in our Supplement. They were built 
by the E. W. Harvey Gas Furnace Company, Limited, 
and are of the new Siemens type. Each furnace 
is designed to heat 1000 tons of slabs per week with 

* No. I, appeared August 3ist. 


furnace floor. This rack is furnished with a hydraulic 
pusher and buffer, the latter being illustrated in 
of the view we have just referred to. 

The Three-High Plate Mill.—This mill is of the 
Lauth type, built by Davy Bros., Limited, of Sheffield, 
and has an output of about 3000 tons of plates per 
week. It is, generally, similar in construction to 
the first mill of the kind built by the firm which 
we described in detail in our issue of February 4th, 
1921. The design incorporates the best features 
of both American and Continental practice, as well 
as the makers’ own improvements, and the ver) 
successful results whieh have been obtained wit! 
these large British-built three-high mills shoul: 
go far to remove any remaining doubt concerning 
them which may still exist among British steel 
works engineers, 

In the view which we reproduce in to-day’s Supple- 
ment, the mill is seen from the entry side. It has 
main housings of steel. The housing screws are 
l2in. in diameter, and their movement is controlled 
by a direct-current motor of 100 brake horse-power. 

The rolls are 9ft. in width, and both top and 
bottom rolls are 36in. in diameter, while the middle 
roll, which is not driven, is 24in. in diameter. The 
necks of the top and bottom rolls are 26in. in dia- 
meter, while those of the middle roll are l6in., the 
length of neck in each case being 24in. In the view 
we reproduce in Fig. 4, the pinion housing is shown. 
Double helical machine-cut pinions 36in. in diameter 
and 56in. in width are used, and are connected to 
the top and bottom rolls through universal couplings 
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The mill drive is taken from the main motor, to which 
we shall refer later, through the middle 28in. diameter 
pinion to which it is connected by means of a 
hydraulically operated coupling. The control cylin- 
ders for the coupling and the coupling itself are 
illustrated on the top in Fig. 4, already referred 
to. The gear-box is fitted with forced lubrication. 
On either side of the mill there is a lifting table 
hinged at the back end. Each table has seventeen 
live rollers, which are 17in. in diameter by 7ft. 3in. 
long. These rollers are driven by two 60 brake 
horse-power motors, which are arranged in parallel 
and serve both tables, while the table-lifting rig is 





operated by two 100 brake horse-power motors, 
also arranged in parallel. On the entering side of 
the table, which is illustrated in the Supplement, 
there is a hydraulically operated turntable to turn 
the slab through 90 deg., and on each side of the | 
mill there are fitted side adjusters to centre the slab 
or plate, these being operated by 30 horse-power | 
motors. 

Leading from the furnace bay to the mill waa 
there is a short approach rack on which the charging 
machine deposits the hot slabs. The mill is controlled 
from a raised central platform, where not only the 
mill controls are situated, but also those for raising 








Alongside the machine there is a raised pulpit 
platform from which the serew gear and the racks 
may be manipulated. The operator stands with the 
work in full view, and can follow the whole of the 
operations which are to be carried out. 

Leaving the hot mangle the flattened plates are 
conveyed along another live roller rack which extends 
the full length of the cooling floor and is divided into 
two sections. The rollers on this rack are 17}in. in 
diameter by 5ft. long, and they are provided with 
journals 4in. in diameter by 8in. long. Each section 
of the rack is operated by a direct current motor of 
60 brake horse- power. 


FIG. 5—GUILLOTINE AND SKETCH SHEARING MACHINES 


When sufficiently cooled, the plates are marked 
out and are again transferred by magnetic skids to 
another live roller rack extending along the whole of 
one side of the cooling bed and serving the shearing 
plant. Both the racks and the skids are worked from 
elevated platforms which enable the men in charge 
to witness the various operations they have to control. 
The cooling floor racks were supplied and installed by 
Lamberton and Co., of Coatbridge. 


Tue SHearmvne PLaNt. 


~ The various shearing machines are so grouped that 
the material as it proceeds through the shops reaches 





FIG. 6—INGLIS MAGNETIC LIFTING BEAM 


the furnace doors and operating the approach racks. 
On the outgoing side of the mill there is a further 
live roller rack leading to the hot mangle or plate- 
flattening machine, which is also illustrated in the 
Supplement. This is a nine-roller machine, and 
was made by Sir W. G. Armstrong, Whitworth 
and Co., Limited. Each roller is of steel and is 16}in. 
in diameter by 9ft. 6in. long. All the tops of the 
rollers can be raised or lowered simultaneously by 
means of a 74 horse-power motor, while the roller 
at each end of the top series is capable of separate 
adjustment. A special motor of 3} horse-power is 


provided for this purpose. 





each in proper sequence. Mechanical handling 
devices are employed throughout, from the time the 
late leaves the mill, until it is finished and ready for 
oading. After leaving the cooling bed the marked- 
out plate is delivered by a live roller raek to the 
guillotine or cross-cut shears—shown to the 
left of the illustration we reproduce in Fig. 5. This 
machine was supplied by Bruce Peebles and Co., 
Limited, of Edinburgh, and it is hydraulically 
operated, a pressure of 1500 Ib. per square inch being 
used. It has a clear width between housings of 10ft., 
and is equipped with two pressure cylinders of 
unequal diameter, giving three different powers 





according as both cylinders or only the large or small 
one alone are used. On the entering side of the shears 
there is a floating rack which is held up by a constant 
pressure cylinder. The plates are adjusted to the 
correct position for shearing by mechanical devices 
which are under the control of the shear man. 

After being cut to length in the guillotine shears 
the plate passes by means of a further rack to the 
mechanical table, which we shall presently deseribe. 
This rack is also provided with a series of magnetic 
skids which enable special plates, such as sketch 
plates, diameters, and splitters to be transferred to 
the appropriate shearing machine for this class o} 








work. Alongside the guillotine shearing machin 
is a small electrically operated post crane made by 
Alexander Jack and Co., Limited, which is used for 
conveying any marketable scrap from the large shears 
to a smaller machine, where it is dealt with. 

The rectangular plates and any plates which ar: 
only slightly tapered proceed directly to a mechanical 
manipulating table made by the Wellman-Smith 
Owen Engineering Corporation, Limited, under 
licence from Mr. Ennis, the patentee. This table, 
which .is illustrated in our Supplement, consist. 
essentially of a moving carriage propelled by electri: 
motors. On the upper part of the carriage there ix 


| mounted a series ofyfourteen live rollers each 14in. 
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in diameter and 5ft. 5in. long with journals 3in. by 5in. 
On the side nearest to the shearing machine the 
rollers are extended beyond the supporting bearings, 
so that a greater overhang of plate is obtained. 
Between the rollers are four magnets which are 
capable of independent transverse adjustment. The 
carriage travels between the roller rack serving the 
first side cutting shearing machine and that serving 
the second side cutting shearing machine, a distance 
of some 120ft. It is supported on flat top rails, the 
rail nearest the shearing machine being both planed 
on the top and bevelled at the sides in order to fit the 
ng which guide the carriage parallel to the shear 
©. 
The electric motor for controlling the table is 
of 50 brake horse-power, that for rotatiug the live 
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rollers 35 horse-power, whilst four other motors, each 
of 5 horse-power, serve to move the magnets. 
Assuming the table to be in a position directly 
adjoining the live roller rack which delivers the plate= 
from the guillotine shears, when the plate passes on to 
the manipulating table, two of the electric magnets 
are energised and attach themselves to the bottom of 
the plate, which can then be moved about until the 
hearing line marked on the plate is in exact align- 
ment with the shear blade. All the operations are 
controlled from an overhead platforin forming a part 
of the carriage upon which the operator stands. 


by three of these cranes. The. two cranes at the far 
end of the bay are equipped with a novel form of 
lifting magnet gear designed and patented by the 
As 
Fig. 6—it consists 
of a beam carrying a magnet at the centre and having 
telescopic extensions at each end which also carry 
An electric motor mounted on the 
top of the beam operates the telescopic ends through 
right and left-hand screws, so that the three magnets 
may be conveniently adjusted for lifting any size of 
This apparatus is ingenious in design and 


company’s electrical engineer, Mr. J. J. Inglis. 
will be seen from the illustration 


similar magnets. 


plate. 

















FIG. &—SET 


lhe controls not unly include those connected with 
the various motions of the table, but also the holding 
down rams on the shearing machine and the main 
valve which starts and reverses the apron carrying 
the upper shear blade. This side cutting shearing 
iachine is generally similar in design to the guillotine 
shear we have previously described, and was built by 
the same makers. It has, however, a length of only 
8ft. between the housings. 

An interesting feature of the machine is that. it is 
provided with cross-cutting blades which divide the 
scrap into lengths suitable for the charging boxes. | 
A series of these boxes stands alongside the shearing | 
machine, and when full they are transferred direct to | 
the melting shop, thus reducing to a minimum the | 
handling of the scrap material. When the shearing | 
of one side of the plate is completed, it is delivered by | 
the mechanical table on to a rest rack from which it | 
asses to a second mechanical table which serves the 
shearing machine for performing a similar operation 
on the other side of the plate. The plate is now 
transferred to a final rack, where it is weighed by a 
special weighing machine. This machine is furnished 
with arms which come up between the rollers and 
automatically lift the plate clear of them during the 
time it is being weighed. 

We have already referred to the shearing machine 
for special work, such as splitters and sketch plates. 
The view reproduced in Fig. 5 shows this machine, 
which is of the same design and built by the same | 
inakers as the three machines we have already dealt 
vith. It has a width of 9ft. between the two housings | 
und @ gap 3ft. 6in. in depth in order to permit of 
plates being cut up into strips. In this machine it 
is not possible to use a cross blade, and as the scrap | 
iit many cases is the full length of the plate it becomes 
necessary to cut it into proper lengths for the charging | 
hoxes. This is done by a small electrically-driven 
bar shbar. 

The illustration we give also shows the series of 
castors in front of the machine which enable the 
plates to be handled with a minimum of hand labour. 
\longside this machine there is a weighing rack 
similar to the one we have already referred to. 

Before leaving the shearing plant, reference may 
be made to another electrically driven shearing | 
tnachine alongside the guillotine shears, which is used | 
to cut to size any pieces of marketabie scrap. ; 

The hydraulic power for operating the shearimg 
machines is supplied by three sets of three-throw ram 
pumps installed in a separate machinery house along- 
side the main bay. These pumps were made by 
Davy Bros., Limited, of Sheffield, and have rams 
thin. in diameter by 15in. stroke. Each set is driven 
by a 240 breke horse-power direct-current motor 
directly geared to it. Near to the machinery house 
there are two hydraulic accumulators with rams 26in. 
diameter by 20ft. stroke. The accumulators are 
provided with an automatic control gear which is so 
arranged that the pumps come inte operation one 
after another, as required, and that there is never 
nore than the necessary number of pumps working 
at one time. After the plates leave the weighing 
rack, they are lifted by 10-ton overhead electric 
cranes made by George Russell and Co., Limited, 
into wagons standing alongside the loading bank. 
ln order to facilitate quick loading, the. bay is served 








OF EXCITERS 


certainly assists very much in the quick loading of 
long thin plates. 
ELECTRICAL EQUIPMENT FOR THE NEW MILL. 
The four illustrations—-Figs. 10 to 13—which we 


reproduce on page 254, serve to show the arrangement 
|of machinery in the mill power-house, while in the 
| accompanying plan— Fig. 7-—-a diagrammatic scheme 
of connections is given. Power supply is taken at a 
| pressure of 11,000 volts from the mains of the Clyde 
Valley Electrical Power Company, Limited, which 
are led to a special sub-station in the works. From 
this point cables are run to the high-tension switch- 
hoard of the mill power-house, which is illustrated in 
Fig. 10. The switchboard in question is shown at the 
extreme right-hand of the raised gallery, and the 


Fig. 11. Designed and constructed by the English 
Electric Company, Limited, it consists of a 2500 
brake horse-power, three-phase alternating current 
motor coupled direct to two shunt-wound variable 
voltage direct-current generators. These generators 
are separately excited, and their armatures are con- 
nected in series. They supply the energy for driving 
the main mill motor. Between them is placed the 
50-ton fly-wheel which is 12ft. in diameter. The 
synchronous speed of the set is 500 revolutions per 
minute. In order to enable the fly-wheel to come 
into action and to assist in taking the peak loads, it 
becomes necessary to cause the generators to drop in 
speed. This change of speed is effected by means of 
an automatic slip regulator controlled by a torque 
motor. When the current taken by the converter 
motor reaches a predetermined amount, the auto- 
matic slip regulator acts and inserts resistance in the 
rotor circuit of the converter motor causing it to slow 
down and 8o allow the fly-wheel to give up some of its 
stored energy. ‘ 

The illustration we give in Fig. 12 shows the main 
mill motor, which consists of two shunt-wound separ- 
ately excited direct-current machines with their 
armatures rigidly coupled and connected electrically 
in series with the variable voltage generator supply. 
A separate set is used for exciting both the main mill 
motor and the variable voltage generators. The 
mill motor is designed to give 13,000 brake horse 
power maximum output. Its normal speed 
65 revolutions per minute in either direction, up to 
which speed it gives a constant torque. By weaken 
ing the field it is possible to increase the speed up to 
110 revolutions per minute in either direction of 
rotation. At speeds between 65 and 110 revolutions 
per minute the motor is designed to give constant 
horse-power. 

A view taken from the switchboard gallery 
Fig. 13—shows the layout of the plant and also the 
arrangement made for crane service. Part of the wall 
between the mill motor house and the mill bay is 
removable, so that. the large crane serving the mill 
can enter the motor house. 

The separate set of exciters for the variable voltage 
yenerators and the mill motor is shown in Fig. 8. 
It comprises an alternating current three-phase 
motor which drives three direct-current generators, 
the whole set running at constant speed. The three 
generators referred to serve the following purposes : 
No. 1 is the exciter for the main motor ; No. 2 excites 
the variable voltage generators ; and No. 3 
tor speed regulation. 

The exciter of the main motor is of the compound- 
wound self-exciting type, and gives constant 
voltage supply across the two main resistance circuits 
of the main controller. One set of contacts serves 
the shunt field and the variable voltage generator 
exciter shunt has to vary its strength between positive 
and negative values. The other set is connected to 


is 


serves 
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three-phase 25-cycle current is received at the board 
at the full supply pressure of 11,000 volts. At the 
other end of the gallery are placed the low-tension 
direct-current switchboard and the various dis- 
tributing panels. This board is served by a rotary 
converter, and it is also interconnected with the 
company’s own electric generating station at the old 
works. Immediately below the switchboard gallery 
are the cubicles containing the transformers—one for 
each phase—which step down the power supply for 
the Ilgner fly-wheel set from 11,000 volts to 3300 
volts.. The Ilgner fly-wheel converter set is shown in 











9—ROTARY CONVERTER 


the shunt field of the speed regulating generator, and 
varies its strength from positive values through zero 
to increasing negative values on the last four segments. 
Both the variable voltage generator exciter and the 
speed regulating generator are compound wound, the 
ssries field winding acting in both cases in opposition 
to the shunt to accelerate changes in the field strength 
of the variable voltage generators and the mill motor. 

Non-inductive resistances in series with the shunt 
fields of the variable voltage generator exciter and 
the speed regulating generator are provided to assist 
this action. The mill motor is furnished with a split 
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field winding, part of which is ae by the main 
exciter at a constant voltage, the other part being 
energised from the same source but with the speed 
regulating generator voltages injected, thus assisting 
or opposing according to the position of the controller 
arm. 

For the purpose of working the mill, the main con- 
troller is situated on the working control platform, 
and is furnished with a lever which in action resembles 
the reversing lever of a locomotive. Movement of 
this lever enables the mill to be started, stopped, or 
reversed, and the speed varied from zero to the 
maximum in either direction. 

A teature of the control platform equipment is the 
instrument desk which has an ammeter showing the 
current taken by the mill motor and two speed 
indicators giving the speed of the mill motor and the 
fly-wheel converter set respectively. There are also 
push buttons for starting and stopping. 

We have previously referred to the hydraulically 
operated coupling hetween the mill motor and the 
pinions driving the mill. This coupling permits the 
motor to be disconnected from the mill should this be 
necessary at any time for purposes of adjustment. 

Although a three-high mill normally runs in the 
same direction at all times, it is very convenient to 
be able to stop quickly or to reverse in cases of 
emergency, and all these advantages have been 
considered and provision has been made accordingly. 
The direct-current supply for the various auxiliaries 
in the motor house is provided by a rotary converter 
illustrated in Fig. 9. The machine is equipped with 
&® separate starting motor, and it delivers direct 
current at 220 volts and is supplied on the alternating 
current side at’ 173 volts from three single-phase 
transformers which are placed in cubicles under the 
switch gallery. The rotary converter is also designed 
to operate as a power factor corrector. 

Among other auxiliaries we may mention the plant 
which provides air for the cooling of the main mill 
motor. It is indicated diagrammatically in the 
drawing reproduced in Fig. 7. A fan draws the air 
through a wet filter and delivers it by means of a 
duct to the two sections of the mill motor. 


series wound direct-current type, 


contactor gear, 
All the electric motors about the plant 
supplied by the English Elettric Company, Limited. 
Mr. 


works, and was responsible for the completion of the 
plans, arrangements and general organisation of the 
mill. 

It had been anticipated that the Right 
A. Bonar Law would perform the 
ceremony in connection with this plant, but unfor- 
tunately circumstances prevented his doing so. 

We are particularly indebted to Mr. West and Mr. 
Thos. B. Mackenzie, the chief engineer of the company, 
for the assistance they have afforded to us in the 
preparation of this description. 





Letters to the Editor. 





(We do not hold ourselves ible for the opinions of our 
-) 
LOCOMOTIVES AND TRAINS. 
Stk.--In your article on this subject you point Out that 
Pacific ” type engines weighing nearly 100 tons without the 
‘ender “appear‘to have reached the limits imposed by the 


running dimensions permissible on our lines.” But 

feature of the “ Pacific ” type in British practice ia the 

under present conditions adhesive weight must not exceed 
about 60 tons, and, if need be, a much more powerful engine 
could be obtained without i addition to the total size 
or weight by slightly reducing the diameter of the driving wheels 
and adding another coupled axle. Whether our traffic will ever 
require the employment of “ Mikado ” 
engines remaing to be seen, but with either type a considerable 
advance would still be possible. Itis to be noted that the new 
engines now being built for the fastest traffic on the London, 
Midland and Seottish line have coupled wheels only 6ft. 3in. in 
diameter. But there is a method of i ing the power of a 
locomotive to whieh your article does not refer, viz., raising the 
steam pressure. Looking back through railway history one sees 
that from time to time some engineer has boldly adopted a 
pressure higher than that used by his contemporaries, and in 
every casé the result appearts to have been satisfactory. On 
page 196 you refer to MeConnell’s “ Bloomers” as a con- 
spicuous instance of success in this direction, and many other 
cases might be quoted. Nearly thirty years ago the late Mr. 
Rous Marten used to return from trips to France full of 
enthusiasm for the French compounds, and the stories that he 
used to tell me sounded frankly incredible. But I soon dis- 
covered for myself that to a French compound with 227 Ib. 
pressure nothing seemed impossible. And now it is time for 
another step forward, so let us see what can be done with 
250 1b., or even 3001b. The water-tube boiler, the Jacobs- 
Sehupert fire-box, and other devices are available if the present 
beiler and fire-box are considered untrustworthy. 

The problem before British locomotive engineers has clearly 
detined limits and is by no means insoluble. Speed is not really 
greater than it was seventy years ago, when there was no block 
system and no continuous brake, And as long as station accom- 
tnodation rémains as at present and coaching stock is built of 
the same materials as at present, trains are not likely to exceed 
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450 to 500 tons in weight in ordinary working. In the cireum- 
stances, therefore, it should be quite feasible to abolish the 
double-heading which on some lines is so conspicuous and to 
make every engine equal to its task. 


August 30th. W. B. Trompson. 


THE HERBERT HARDNESS TESTER. 


Sun,—Replying to Mr. Edward G. Herbert's comments of 
July 20th on my previous letter concerning his hardness tester, 
I have to say that under “ perfectly elastic bodies ” there were 
understood bodies for which the theory of elasticity has already 
been worked out—see A. E. H. Love, “‘ Theory of Elasticity,” 
third edition (1920), p. 110. Such materials as rubber, which 
show a very pronounced hysteresis phenomenon, cannot be 
considered as perfectly elastic. 

If the hysteresis effect (Fig. 1) is taken into consideration 
some explanation can be given why the time of swing of the 
pendulum hardness tester is influenced by the quality of material 
even in the cases where no permanent i tion can be detected 

Owing to hyst the distribution of p over the 
contact surface m n (Fig. 2) will be no longer symmetrical about 
the centre A of the circle of contact. Assuming the direction of 
motion of the ball as shown in the figure a higher —_ can 
be expected on the side A m, where the compresai 
than on the side An. As a result of this, the reais moment 
of forces will be increased exactly in the same manner as has been 
explained for the case of permanent set, and this will diminish 
the time of swing. This gives some explanation of the response 
of the pendulum in cases ef very hard materials. 

As to the experiments made with ruabber—see THe ENGingrr, 
p. 70—in which very large deformations are produced, it seems 
that the numerical results obtained by the pendulum ean serve 
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for determination of the modulus of elasticity only and will not 
give any additional characteristics of the material under test. 
Consider first the experiments in which the flat ends of vertical 
steel cylinders, instead of the ball, are used. The restoring 
moment in these cases is due principally to the elastic forces in 
rubber. The distance of the centre of gravity from the plane of 
contact is not given for these experiments. We assume that this 
distance is very small. Constant 
cylinder is also assumed. At omens angles of inclination of two 
cylinders p with different diameters 
deformations in perfectly élastic bodies will be geometrically | 
similar and the stresses in two points similarly situated in two 
surfaces of contact will be equal.- From this it can be con- 
eluded that the restoring moments are proportional to cubes | 
of the di of cylinders, and in the case considered they w1!! 


be in the ratio ® : BP = >: Now the times of swing must be 


peeny proportional to the square roots of the restoring 
moments, i.c., in the ratio : 


uae 











are given in the second column of the table below. 


Time for Ten Swings. 
Sulphate, d = fin. d = fin. 
per cent. Calculation. Experiment. 
10 8 ee 30.7 0s Gee ee 
29 ee 7 os 58.9... .. See 
47 oe 5.4 os — 9506).. se ae 
64.5 2.8 CAE >. its BS 


are obtained by multiplying the numbers in the second column by 
1.84, as explained above. 
experiment with the cylinder jin. are given. 

The satisfactory coincidence of figures of the second and third 
columns gives us some confirmation of the assumption made 
above. Further verification would be possible, if the modulus 
of elasticity in comp of diff kind of rubber under test 
were known. In the case of perfect elasticity and tant 
diameter of the cylinder the times of swing must be inversely 
proportional to the square root from the modulus of elasticity, 
Poisson's ratio being idered as t 

In the case when, in place of the millimetre ball, a half-cylinder 
was substituted, the axis of the cylinder being parallel to the 
rubber surface, it is difficult to obtain results analytically with- 
out knowing the position of the centre of gravity of the apparatus 
and the elastic qualities of rubber. But comparing the results 
of the experiments made with that for flat end contact, it may 
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In the third column the times for the cylinder }in. diameter | 


In the last column the results of | 





these results gay: 
8S. TIMosHENKo, 


be seen that they are in a constant ratio, +.¢., 
no new characteristic of the material. 
Westinghouse Research Department, 
East Pittsburgh, August 2\st. 


ELECTRICITY GENERATED BY SAFETY VALVES. 

| $Srm,—A rather curious phenomenon in connection with safet, 
| valves has just been brought to my notice, and as I have never 
heard of a similar occurrence before I thought it might interes: 
some of your readers. We have a battery of six Lancashir 
boilers, each having one spring-loaded and one dead-weighte:| 
safety valve, the spring-loaded valves working in conjunction 
with the floats, while the dead-weighted valves are of a common 
type. On the stand of the dead-weighted valves three vertical 
pipes are fitted, about l}in. bore and 2ft. 6in. long, on the to) 
of each of which a valve is fitted. From each valve are hun 
concentric weights of cast iron, and the easing gear consists of 
a cam, which, on being rotated by means of a lever, lifts th 
weights of each of the three valves. 

On receiving a report that a man had received an electri: 
shock from a valve, I went to investigate, and also got a rathe: 
severe shock when the steam was blowing off. On making test. 
I found that during the whole time the valves were blowing off 
a continuous spark about jin. in length, was produced by all vi 
the valves of the six boilers. 

I noticed a similar ph on, though not in so marked « 
degree, on tho spring- Joaded wabeat Whether the current ha. 
been produced by the friction of the steam passing through t!. 
pipes or by the vibration, | am unable to say. 

L.might just add that we have an electrical de-oiling pl. 
for the feed water, which might have caused « current ; |): 
if so, I cannot understand why it should occeur only whon th 
valves are blowing off. Might not this current, which is appa 
rently When the valves blow off, have somoathing to dv 
with the galvanic action and corrosion in boilers? [ would |, 
greatly interested to have this point diseussed, and to kno. 
whother any of your readers have observed the same phenom>n« 

F. A. Freminu. 





Grimsby, September 5th. 
| [The safety valves in question are obviously generating stat 
| electricity by the Armstrong effect, which is described in «ll 
| text-books on electricity. The remarkable thing is that th. 
| valves should be sufficiently insulated to allow the charge to 
| aceumulate.. It would be interesting to know what jointiny 

material Mr. Fleming uses. On steam lorries carried on rubber 

tires, a chain attached to the chassis is often trailed on the ground 
escaping 











to discharge the electricity generated by steam 
Ev. Tur E.} 


ENGINEERS FOR MOTOR SHIPs. 
|; Sim, ft was very much surprised to see the remarks in this 
| week's ENGINEER re engineers for motor ships. 

We are asked to believe that there are not enough qualified 
| men offering themselves for examination by the Board of Track 
| If this is a fact, it seems very strange that this country is unabl: 
| to produce the necessary number of qualified men. 
| Personally, I decline to believe that such a state of thiny 
| exists, and beg to ask a question and also supply the answer. 
| Has the Board of Trade moved with the times and has a stafl 
| capable of assessing the qualifications of candidates offering 
| themselves for examination been appointed To this 1 reply. 
| No. All the Board of Trade officials I have met up to now are 
men whose knowledge of steam engineering I will not question, 
| but their knowledge of internal combustion engineering is quite 
| another matter. 
Speaking from experience with two of the largest centres, | 
| need only quote one of the many instances I have been up agaist. 
In one office the knowledge of the staff was so wide and extensive 
| that the whole crowd of them had no idea whatever of the 
H.P. formula for a common petrol engine. Need I say more ? 
September Ist. X. Y. Z. 


ALFRED A, SCOTT. 


rubber and | 


Sin, —Permit me to correct an error which vccurred im the 
issue of Tux Engineer dated August 24th, 1923. On page 205, 
under the heading * Obituary : Alfred A. Scott,” the following 
| statement is made :—“ He was a great advocate of the two 
| stroke system for motor cycling, and he himself won the Isle of 
| Man Tourist Trophy Race in 1912 and 1913 on machines 
| embodying his own inventions.” The latter part of this state 

ment is incerrect. Mr. Scott never won a Tourist Trophy Race 
| personally, although the Scott machines won the Senior Tourist 
| Trophy in 1912 and 1913. In 1912 the winning Scott was ridden 
| by F. A. Applebee and in 1913 by H. O. Wood. 
| Boroughbridge, August 29th. 


C. Mustint. 








Applying this conclusion to the experiments made, we take | 
for the cylinder jin. diameter the results of experiment. They | 
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On the stand of the Sperry Gyroscope Company, 
Limited, chief interest centres in the “ Sperigyro ” 
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card. The operation of the “ Sperigyro.”’ pilot 
depends upon the action of a repeater compass carry- 
ing an adjustable bezel ring having an insulated 
segment. Fixed to the lubber point is a trolley which 
makes contact on the bezel ring. When the vessel 
is on her course the trolley is over the insulated sector, 
but immediately she begins to move off it the insu- 











Fig. il 
pilot or automatic helmsman, illustrated in Fig. 11. 
This automatic steering device, we are informed, has 
just completed sea tests covering a period ot nearly 
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FIG. 12—§8PERRY SEARCHLIGHT 


three years. The advent of the gyro-compass, with 
its high directive force and electrical follow-up system, 
renders possible mechanical contact with the compass 


* No. I. appeared August 31st. 








SPERIGYRO AUTOMATIC HELMSMAN 


lated turns to one side or the other of the 
trolley. <A circuit is thus completed through the ring 
and a motor comes into action to operate the steer- 
ing wheel, with the result that the requisite amount of 


helm is given to the vessel. . The movable bezel ring 


sector 


can be thrown out of action immediately, and hand 
steering resorted to. The equipment is provided with 
means whereby a variable amount of yawing can be 
allowed for without the automatic pilot coming into 
action. 

The gyro-compass exhibited by the firm is of its 
improved pattern. As compared with the type 
described in these columns on @ previous occasion, 
the chief difference consists in the elimination of the 
ballistic gyroscope, whereby the excentric pin was 
stabilised for the purpose of eliminating the quad- 
rantal error. There can be no doubt that by sub- 
stituting a mercury ballistic control arrangement for 
the ballistic gyroscope @ great step has been taken in 
the practical development of the Sperry gyro-compass, 
for the ballistic gyroscope was always a source of 
trouble on board ship in rough weather. 

Another interesting exhibit on the same company’s 
stand is the Sperry 18in. duralumin high intensity 
searchlight, illustrated in Fig. 12. This light has a 
beam candle-power corresponding to 40,600,000, or 
about five times more light than a low-intensity 
search lamp of the same size. The lamp operates on 
the three-electrode principle and consists of a copper 
rod mounted on the top of the positive head and at 
an angle to the positive carbon. As the positive 
carbon is consumed the arc burns back to such a 
position that the edge of the flame touches this thir:| 
electrode and shunts a small amount of current 
through a magnet coil which controls the feed of the 
positive carbon. As the positive carbon is fed for 
ward the flame breaks contact with the third electrode 
and the positive stops feeding. This cycle of operation 
is continuous, so that the positive carbon is held in 
focus with the mirror within very short limits. The 
position of the negative carbon is controlled in the 
usual manner by a solenoid coil, which is connected 
across the are, the plunger of this solenoid being 
balanced against an adjustable spring. If the voltage 
across the arc is high the pull of the plunger will more 
than balance the tension of the spring, and pawls are 
brought inte action to feed the negative carbon for 
ward. If the voltage is low across the arc the spring 
tension overbalances the pull of the plunger and the 
pawls bring the negative carbon back to normal ar« 
length, the voltage across the arc thus remaining 
constant. 

The principal exhibit on the stand of Perman and 
Co. Limited, 82, Fenchurch-street, E.C., is a two 
cylinder British Kromhout marine oil engine, designed 
to develop 100 brake horse-power at about 320 revo 
lutions per minute, which we illustrate in Fig. 15. 
There also a single-cylinder marine engine of 
40 brake horse-power at 350 revolutions per minute 
Both these engines have been constructed by Day, 
Summers and Co., Limited, Northam Ironworks, 
Southampton. In addition, there is on this stand a 
Kromhout engine directly coupled with a dynamo, 
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FIG. 


is controlled by a small wheel on the front of the gyro 
pilot and is used to bring the vessel on to any desired 
course, 

A suitable magnetic brake is fitted to stop. the 
motor when the required amount of helm has been 
given, and a clutch is supplied so that the gyro pilot 





13—100 HORSE-POWER KROMHOUT ENGINE 


the whole being mounted on a -continuous bed 
plate, as shown in Fig. 14. This engine, which develops 
15 brake horse-power at about 500 revolutions per 
minute, was manufactured in the Kromhout Works, 
Amsterdam. Messrs. Perman told us that they hope, 
before the exhibition closes, to exhibit some of the 
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working parts, such as the piston, connecting-rod, 
&c., of the 500 horse-power Kromhout engine, which 
is too large to exhibit in its entirety. 


direction as may be required. 


of compressed air, the crank shaft rotating in either 
In the air reversing 
type engines the fuel feed pumps are operated by 


starting purposes to the cylinder in the best position 
for commencing the rotation of the engine in the 
required direction, The engine has therefore no deal 





























Fig. 14 -KROMHOUT LIGHTING SET 


All the engines referred to above run on heavy oil, 
the smaller sizes on gas oil with a specific gravity of 


cams, but the cam shaft also operates air valves, 
there being two cams in way of each valve. The cam 























FIG. 15--60 HORSE-POWER PARSONS MARINE SET 


about 0.860, but recently improvements have been 
effected in the design so that the larger sizes run on 
any oil suitable for marine Diesel engines, the specific 
gravity varying between 0.895 and 0.915. - 

Kromhout engines run on the oils referred to above 
in any climate, but it has been found that climatic 
conditions enable still heavier oils to be used in every- 
dlay service in the Straits Settlements, India, China 
Coasts, &c., where Kromhout engines are running on 
tarakan liquid fuel with a specific gravity of 0.940, 
and reports have reached Perman and Co. from 
Australia of engines running successfully on a locally 
obtained fuel of about the same specifie gravity. 

A feature of the Kromhout engine design in 
of all sizes is the cylinder head, the hot bulb having 
been entirely eliminated for many years past. In the 
smaller types the combustion chamber is entirely 
water jacketed except for a small cover. In the larger 
sizes the amount of water jacketing is considerably 
increased in proportion, and applies to the whole head, 
except for a small plate preliminarily heated for 
starting purposes by a Kromhout rapid heater, which 
is shown on all three engines exhibited. The manu- 
facturers have consistently refused to market an 
engine reversing by means of pre-ignition, and the 
smaller sizes of engine are always fitted with reversing 
gear. The Kromhout designers consider, however, 
that there is a limit of size for reverse gears, and engines 


of 275, 350 and 500 horse-power are reversed by means stationary is bound to admit compressed air for engine, direct coupled to 





shaft can be moved by hand in a fore-and-aft direc 
tion, either with the engine stationary or with it 


FIG. 16—PARSONS LIGHTING SET 

centre, but will start in any position ahead or astern 
simply by the operation of the control wheel in tly 
required direction. During some recent trials of an 
air reversing type engine 106 telegraph orders fron 
the bridge were executed in five and a-half hour- 
and the average time from full ahead to full astern 
and vice versd was seven seconds. We noticed in 
connection with the lighting set on this stand that 
the circulating pump is now driven by a slipper, 
riding on an excentric, in place of the more usual 
strap, with a spring for effecting the return stroke, 
while the fuel pump is operated by a continuows 
track cam. 

The Parsons Motor Company, Limited, of Town 
Quay Works, Southampton, is showing a range ot 
internal combustion engines and details, the chara 
teristic features of which are familiar to our readers. 
There are three different types of marine sets, the 
first a 28 horse-power paraffin outfit fitted with a 
fly-wheel clutch and speed reducing reverse gear, 
whereby the engine, whilst running at 950 revolu 
tions per minute, drives a propeller turning at onl) 
400 revolutions per minute. The second set is a 
42 horse-power paraffin engine running at 900 revolu 
tions per minute, with the latest type self-containe:! 
Parsons reverse gear, forming a single unit complet: 
with all its controls. The third set is a 60 horse-powe: 
paraftin unit running at 700 revs. per min.—see Fig. 15 

-fitted with a large diameter fiy-wheel clutch an: 
positive reversing gear. In addition to these separate 
engines others are shown applied to different classe- 
ot work, and among them there is a very compact semi 
portable welding plant, including a generator and 
exciter, the whole set being complete with its contro! 
panel, fuel tank, radiator and all fittings within om 
framing provided with lifting gear. There is a secon 
14 horse-power engine running on paraffin, mounte:| 
on # cast iron bed-plate, directly coupled with « 
generator by the Electric Construction Company. 
and having an output of 74 kilowatts, of which w« 

















FIG. 17—SEAMLESS STEEL MOTOR LIFEBOAT 


running, the air valve cams bemg so arranged that 
the movement of the cam shaft with the engine 


give an illustration in Fig. 16. Another noteworthy 


exhibit on this stand is a 28 horse-power paraffin 
a centrifugal pump, the 
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whole plant being mounted on a cast iron bed. 
Another set, similar to those in use on the London 
streets, consists of a 21 horse-power petrol engine, 
fitted with reducing gear and a clutch, coupled to a 
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measuring the temperature of transformer windings. 


The stator outfits are of the thermo-electrie type, 
and small thermo-couples are built into the windings 


during the construction of the machine. They are | 














FIG. 18—-CAMBRIDGE 


AND PAUL CO, METER 





FIG. 19--ALTERNATOR TEMPERATURE INDICATOR 
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| apparatus. It is connected by means of leads to a 
sensitive element, which may consist of a resistance 
thermometer, thermo-couple, Féry telescope, or a 
thermo-pile. Near the end of the pointer a light 
| thermo-couple is attached and is electrically connected 
| to a mOving coil relay. A small electrically heated 
| coil is set at a point on the scale corresponding to 
| the desired temperature, and when this temperature 
is reached the thermo-couple on the pointer is brought 
opposite to the coil and becomes suddenly heated. 
The electromotive force thus established energises 
the relay and completes an electrical circuit controlling 
the supply of heat. As soon as the temperature 
falls, however, the process is reversed. One form of 
relay used in conjunction with the device is shown in 
Fig. 22. A glass sphere, into which two platinum 
wire electrodes are sealed, rests on a bell-shaped 
magnet, the vertical core of which is wound with 
wire. One of the electrodes is covered with mereury, 
while normally the other is above the level of the 
mercury. On the mercury a hollow steel sphere 
floats, and when the mercury is energised by the 
indicator the sphere is pulled downwards and the 
mercury is squeezed out laterally, thus closing the 
circuit between the two electrodes. This either oper- 
ates a valve or energises a circuit breaker, according 
to the particular application of the apparatus. At 
the exhibition the device is shown controlling the 
temperature of an electrically heated furnace, but 





Reavell single-stage air compressor, having a dis- connected to a totally enclosed fuse-box on the side | it may, of course, be used for other purposes, 


placement of 106 cubic feet of tree air per minute and 
compressing it to 100 Tb, per square inch. This set 
is mounted up complete and ready for immediate 
use. It has a radiator for cooling purposes, a fuel tank, 
silencer, air reeeiver, and valve chests for the air pipe 
connections. It is also fitted with a roof and side 
curtains for protection against the weather. 

The Seamless Steel Boat Company, Limited, of 
Wakefield, is exhibiting a seamless steel ships’ motor 
lifeboat, ilhustrated in Fig. 17, built to meet the 
Board of Trade requirements for passenger steam- 
ships. It is 28ft. long by 8ft. 6in. beam by 3ft. 6in. 
deep and is fitted with a 21 horse-power motor, which 

started with petrol but runs on paraffin. The 
speed of the boat is 7 knots and it has a fuel capacity 
sufficient for running 100 miles. There is accommo- 
dation for some thirty-nine passengers, and the 
yellow metal air tanks are of sufficient displacement 
for floating the boat end a full complement of 
passengers. 

The Cambridge and Paul Instrument Company, 
Limited, is showing a representative collection of 
nstruments, including CO, indicators and recorders, 
draught and pressure gauges, apparatus for the 
measurement and control of temperature and various 
electrical testing sets. The electrical CO, indicators 
and recorders are well known to our readers and do 
not call for description. A portable type of instru- 
ment has recently been developed and is shown 
in Fig. 18. This is a compact ,self-contained and easily 
handled outfit for use where it is desired to make 
oceasional tests or to check instruments that have 
been permanently installed in power stations and 
elsewhere. Instruments can also be supplied for the 
measurement of carbon monoxide or the percentage 
of oxygen in addition to the percentage of CQ,. 
Dial gauges are shown for the measurement of draught 
or pressure up to 6in. of water, and also draught 
and pressure recorders for ranges up to Il2in. of 
water, and pressure and vacuum recorders. Various 
patterns of mercury in glass thermometers, suitable for 
steam plant, refrigerating plant, &c., are also shown. A 
portable resistance pyrometer outfit exhibited con- 
sists of a Whipple indicator and laboratory pattern 
resistance thermometer, and it forms a convenient 
end reliable standard for accurately checking other 
temperature-measuring instruments. The instrument 
is self-contained, and is calculated to give direct 


of the machine, and from this box connections cre | such, 


made to @ multi-point indicator. 


as the control of gas- 
Among other instruments shown 


for instance, 
| fired furnaces, 




















FIG. 20—WIRELESS SET FOR LIFEBOATS 
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there are workshop potentiometers for checking 
the accuracy of thermo-electric pyrometers, a Rosen- 


within very narrow limits, and in this connection | hain calorimeter, and various electrical testing in- 
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FIGS. 21 


readings of temperature between — 10 deg. and 4 

1200 deg. Cent. The stator and rotor temperature- 
measuring outfit—shown in Fig. 19—is for use in | 
connection with high power alternators and for 


AND 22—INDICATOR AND RELAY FOR 


TEMPERATURE CONTROL APPARATUS 


the Cambridge and Paul apparatus for automatic 
control is of interest. 





| 600 m., arrangements for working at 


struments. 
The portable wireless transmitting and receiving 


| set shown in Fig. 20 is being exhibited by Radio 


| street, Strand. 


Communication Company, Limited, of 34, Norfolk- 
It is intended mainly for use in ships’ 
lifeboats and is designed to work with an aerial 
suspended from two hight masts. The set can be 


| instantly tuned to suit aerials of widely different 


dimensions without loss of efficiency, although the 
range obtainable will, of course, be roughly pro- 
portional to the height of the aerial. The set 
arranged for transmission and reception on 600 m. 
and 300 m. wave lengths, the former being used to 
call up ships which are normally listening-in on 
300 m. being 
made so that the set may be worked on the wave 
length which gives the best results when communicat- 
ing witha particular ship. Although the range of 
operation is fixed at 40 miles, the set may often be 
used for a 60-mile range, the assumed height of aerial 
being 30ft. and the length 20ft. An accumulator 
composed of ten cells and contained in a water-tight 
box serves for operating the set continuously for a 
period of six hours. Usually the accumulator is 
charged by means of a flexible lead which runs to a 


Is 


| water-tight socket on the ship’s deck, so that it is 


| 
| 
| 
| 


Various equipments are | and 12in, deep. 


unnecessary to remove the cells from the lifeboat. 
The transmitting and receiving units of the set are 
fitted in a canvas-covered box 23in. long, }6in. high 
The front of the box is divided into 


made to suit individual requirements, and Fig. 21 | two parts, one of which opens downwards and pro- 


shows the indicator used in connection with the |! vides a support for the transmitting key and for a 
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writing pad, whilst the other opens upwards and 
serves to shelter the set from rain, spray, &c. On the 
front panel a wave change switch and variometer 
handle tor the adjustment of aerial tuning are 
mounted, and also an aerial ammeter spark gap and 
‘““send receive switch.” The rotary motor inter- 
rupter and transformer are placed on the left of the 
panel and can easily be removed for purposes of 
cleaning or inspection. On the right of the panel the 
receiver is placed, the receiver having three stages 
of amplification. The valves used are specially 
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to compete with animal traction. On the other hand, the 
horse cannot reverse the barge in case of emergency, and 
is handicapped, especially in going round bends, by the 
obliquity of the tow rope. 

In making the investigation it was soon decided that an 
ordinary screw propeller was unsuitable, on account of the 
rubbish in the canal water, and ultimately the Gill Pro- 
peller Company, of King’s Lynn and London, devised the 
propelling unit under review. It is somewhat of the type 
made by that firm which was described and illustrated in 
|Tar ENGINeER of February 18th, 1921, and propels 
' the barge by the reaction of a single jet of water. 
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mounted on the after bulkhead of the barge, where the 
steersman can work it with his foot. 

The trials referred to above were carried out on a half- 
mile section of the Shropshire and Worcestershire Canal, 
which had been equipped with the necessary overhead 
gear, and was specially chosen on account of the sharp 
bends and difficult bridges which are to be met on it. 

The tests included entering a lock at full speed and 
stopping before touching the other gate, acceleration ou 
of the lock, speed of reversal in preventing collision wi), 
another barge ¢oming in the opposite direction, a.| 
running the barge hard aground and getting off again. 











FIGS. 23 AND 24—CAPSTAN CONTROLLER 


designed to operate on @ low-anode voltage which is; This jet is produced by a lin. centrifugal pump directly 
obtained from the transmitter battery. The current ee ar ea electric motor boning a 
for lighting the filaments is also supplied from the | : spinale. . motor an pump are mounted in a 
battery used for transmission. A copper strip for | °¥#mdrical steel casing, some 2ft. Gin. in diameter, which, 
/ naif teed - | in turn, is telescoped into a trunk fixed in the boat. The 
earthing the set is fixed to the boat below the water line. | ~~. ow y rtedk ir , 
ot , inside casing is free to revolve and its weight is taken by 
A controller exhibited, by the Electro-Mechanical | four ball-bearing rollers at the top. The bottom of the 
Brake Company, Limited, of Eagle Works, West casing is to the water, flush with the bottom of the 
Bromwich, has been designed for use with non- and there are the inlet and outlet of the pump. 
reversing warping capstans at docks, on railway | ~ passages through the pump are of such dimensions 
sidings, canal wharves, &c. The general construction thatJany solid object which will pass through the suction 
of the controler, which is shown in Figs. 23 and 24, | will go right through to the outlet jet. In the event of any 
conforms with the makers’ standard practice. “Foot | #r8¢ object jamming in the suction, the whole casing can 
pedals are arranged so that the operator is compelled | 





to make a definite pause on every notch, thus making | 
it impossible to pass over more than one notch at a} 
time without the use of an air or oil dashpot retarding | 
device. When the pedal is released the controller | 
drum returns to the “ off” position and opens the | 
contactor. The circuit is made and broken on a con- | 
tactor type circuit breaker provided with overload | 
and no-voltage release devices, thus eliminating 
practically all arcing and wear on the accelerating 
drum. This type of controller is specially suitable 

for mounting in pits where space is limited, as no 

further form of protection, such as circuit breakers, 

are required. These controllers are made for both 

alternating and direct-current circuits. The direct- 

current controllers have magnetic blow-out on all 

the fingers. When it is necessary to reverse the motor 

&@ reversing switch that is interlocked with the foot 

pedal can be supplied. Explosion proof controllers and 

rustless iron grid resistances are also exhibited by this 

firm. One of these steel case controllers is shown in 

Fig, 25. The drum can be removed in a few moments 

by slacking four bolts on the cover plate. A drum 

that needs repairing can therefore be replaced with 

very little trouble. 








An Electrically Propelled Canal 
Barge. 


Some trials have recently been carried out near Kidder- 
minster with a novel type of electric propelling unit for 
canal barges, of which we give an illustration herewith, and 
they appear to have proved that the scheme is quite 
practicable. 

The system is the outcome of an investigation which 
was started same time ago by the Shropshire, Worcester- 
shire and Staffordshire Electric Power Company, with the 
idea of finding some more efficient means of towing canal 
barges than the time-honoured horse. The horse is, of 
course, very effective, and has the advantage that it is a 
separate unit, so that it takes up no space on the barge, 
which might otherwise be occupied by cargo. It is thus 
evident that a power plant must be compact and portable 











FIG. 25—EXPLOSION PROOF CONTROLLER 


A speed of 34 miles per hour was, we understand, 
obtained when the power unit was developing approxi 
mately 12 horse-power. The power consumption at 
34 miles per hour was found to be 9 units per hour, which 
with power at Id. per unit and allowing time for locks, 
works out at one-tenth of a penny per ton-mile. The 
cost of the overhead trolley lines is approximately £600 
per mile, and it is estimated, when allowing for capital cost, 
that the working expenses of the electrically propelled 
barge will be leas than half that of the usual horse-drawn 
barge. 

The complete power unit weighs approximately 24 ewt.., 
and, together with its switchgear, can be transferred in a 
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ELECTRICALLY -DRIVEN BARGE WITH HYDRAULIC PROPULSION 
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be rotated and the obstruction sheared off 
knife fixed under the barge. 
also naturally provides a means of steering and reversing | 
the craft. 

The electricity supply for the motor is taken from two | 
overhead wires running along the centre line of the canal. 
The current is collected by a trolley running above the 
wires and connected with the barge by a trailing cable. 
The trolley wires are supported by horseshoe shaped 
brackets, strung between the poles, so that the trolley 
may pass. An ordinary tramway type controller is 


| 





inst a few minutes to another barge, provided each vessel is 
The rotation of casing | permanently fitted with a supporting steel cylinder for 


the power unit. 

No skilled attention is required to operate the power 
unit, which can be started with one movement of the foot, 
and steering, propelling and reversing are, of course, con- 
trolled by one movement of the steering handle. The 
whole unit is entirely open to the weather, and the cargo 
ean be loaded round the power unit without injury, thus 
making it specially suitable for the large number of open 
boats engaged in the coal traffic. 








Serr. 7, 1923 THE ENGINEER 





Railway Matters. Notes and Memoranda. 


THE name of the driver concerned in the Ais Gill accident,| FurTHer additions to the list of suggestions presented 
mentioned in this column last week, was Caudle, not | to the Institute of Patentees by Sir William Bull, a director 





Pepper. 

A PASSENGER train on the Chichester and Selsey Light | 
Railway was derailed on Monday morning last. The fire- | 
man was killed and the driver injured. There were no | 
serious injuries to any of the passengers. 


Ir is anticipated that the hopes of the London Electric 
Railways Company as to the completion of the Golders | 
Green extension to Edgware will be realised, and that the 
line will be completed and opened as far as Brent on 
October 14th. 


Jupetne by some remarks made on Sunday last by Mr. 
J. Bromley, the general secretary of the Associated Society | 
of Locomotive Engineers and Firemen, the companies | 
have withdrawn that part of their for a modifica. | 
tion in the terms of service that would have abolished the 
guaranteed day and guaranteed week. 

THE report of the Committee appointed by the Minister 
of Transport in November, 1921, to consider the question 
of improvements in the existing form of the return relating 
to tramways and trackless trolley undertakings has now 
been issued. Copies of this _— price 5s. 6d., may be 
obtained through any bookseller or direetly from TM. 
Stationery Office. 

THe section of the Metropolitan Railway in Paris 
passing under the St. Martin’s canal has been flooded by 
a rapid infiltration of water, which has necessitated exten- 
sive pumping operations and the closing of that part of 
the railway. On draining the canal, a re was found 
in the bed, and despite a thickness of 10 m. between the 
bed and the roof of the tunnel, the water penetrated 
through cracks in the concrete. 


THe railways, and the steamers, train ferries and docks 
connected therewith, in Newfoundland, were leased to the 
Reid family. War conditions made. the financial arrange- 
ments unsatisfactory, and the Government had to help, 
and the agreement has now come to an end, the railways, 
steamers, &c., reverting to the Government, which will, 
in future, work them. There are 900 miles of railway, and 
the gauge is 3ft. 6in. Two million dollars are to be spent 
on restoration and improvement. 

SEVEN Swedish and six foreign firms, the latter including 
the Westinghouse Electric International of 
London, have presented tenders for the fifty electric loco- 
motives required by the Swedish State Railways. The 
lowest price is that named by the Siemens Sclitickert | 
Werke and the Allgemeine Elektrizitaets Gesellschaft of 
Berlin, viz., Kr. 229,000 per engine, while the highest was 
Kr. 264,000. The Railway Board, considering the prices 
too high, has rejected all offers, and is inviting fresh tenders 
to be delivered by September 12th at the latest. 





Tue American Railway Association has announced that 
plans are under way for a Railroad Centennial celebration. 
Committees have been appointed to collect interesting 
data and to make the necessary arrangements for an 
exhibition similar to the railway section of the World's | 
Columbian Exhibition at Chicago in 1893. The American 
railways will participate in 1925 in the English celebration 
of the first railway in the world, under the auspices of the 
International Railway Congress, but it is the desire of the 
American Railway Association to celebrate the American 
centennial, which comes in 1928. 


Vistrors to Llandrindod Wells recently have head 
that the progressive policy of the Great Western Railway 
will shortly be seen in rai communication being given 
to that health resort from New Radnor, the terminus ot a 
branch from Leominster. The Manchgster Guardian now 
announces that there are three s:—{1) For a 
branch to Builth, where it would join former Cambrian 
Mid-Wales line in a direction ; (2) @ branch to 
Newbridge to join the same line in a northerly direction ; 
and (3) a more ambitious scheme for a line through 
Penybont and Rhayader to Aberystwyth. 


TRE passenger traffic in March last, when compared with 
that of the cor.esponding month of 1922, hed the advantage 
of all the bookings made during the week preceding Easter 
Sunday, April Ist, Easter’ being a fortnight earlier this 
year than last. This i accounted for the increase of 
3.26 per cent. in the » of passenger journeys and 
of the 2.41 per cent. in the receipts. The inerease 
in passenger train miles was 3.05 cent., which 
was @ contrast to previous months, there were 
increases in train wrens by decreases in 
traffic, ¢.g., in February number of passengers showed 
a decrease, but the mileage was up 4.79°per cent. 


THE total tonnage of freight traffic conveyed during 
March last was 16.83 per cent. higher than in March, 1922. 
That of general merchandise was higher than for any 
month sinee November, 1920; that of other minerals 
than coal, coke and patent fuel was h than for any 
month sinee September, 1920; whilst the tonnage of the 
minerals just d was higher than for any month since | 
compiling of the freight statistics was begun. The receipts, 
though, showed a decrease of 7.16 per cent. and the | 
ton-mile were 1.540d., as against 1.811d. in | 

The freight train miles increased by 5.43 | 








receipts per 
March, 1922. 
per cent., 
137.41 tons, and the ton-miles worked per engine hour 
from 457 to 466. 


In this column on the 17th ult. we mentioned that the | 
grouping of the southern railways had led to the re- | 
naming of the stations in those towns where the previous | 
separate companies had their own station. This has now | 
been done on the London and North-Eastern Railway as | 
regards thirteen towns. A change has, however, been | 
made in fifty-nine stations altogether, as some stations 
retain their present names, ¢.g., Thornton, near Kirkcaldy, 
is Thornton Junction, and thus distinguishable from 
hornton, near Bradford, which retains its name. The 
Crossgates_in Fife is’ Crossgates (Fife), whilst that near 
Harrogate is Crossgates simply. The two stations in| 
Peterborough are Peterborough North and Peterborough 
East, and the two in Huntingdon are similarly named. | 


| carats, but in fact production, 


| while the train is in motion. 
| way, the experimental saloon cars had two loud i 


| of Siemens Brothers and Co., have now been made by 


Professor A. M. Low, whose list of “ wants” includes an 


| improved method of storing and transmitting electrical 


energy, a selective method of radio communication with 
really tuning, an efficient method of varying radio 
cnstilisien Mieanentios over an almost unlimited range, and 
a loud speaker that is controllable without distortion. 


AN instructive experiment has been made by G. and J. 
Weir, Limited. Two rivets, each pierced through, were 
driven in a piece of mild steel plate. One rivet was of 
copper, the other of Monel metal. The plate was then 
thrown into the furnace of one of the works boilers and 
left there for three months. At the end of that time it 
was found that the head of the copper rivet was wholly 
burnt away and the steel plate was badly burnt and 
blistered, whilst the Monel rivet was hardly affected and 
the hammer marks on the head were still plainly visible. 


In the Army manceuvres during the last week or so the 
new military wireless sets have been thoroughly tested, 
and the “C” set, with a range of from 20 to 60 miles, has 
been successful for communication between divisional and 
brigade headquarters. The light “‘ A” set, which can be 
carried in mule panniers, has linked up brigade head- 
quarters, to battalions, and wireless y between 
“‘ contact ” aeroplanes and various land formations has 
been utilised. Telephonic communication between tanks 
on the move has been shown to be possible if the tanks are 
not more than 5 or 6 miles apart. 


In a note on the latest experiments of the Safety in 
Mines Reséarch Board Experiments at Eskmeals, the 
Iron and Coal Trades Review says that coal from the 
Scottish coalfields was used. In the experiment with a 
mixture of stone and coal dust, the flame traversed the 
inside of the gallery and extended about 80ft. outside the 
open end. The result emphasises that, while the Govern- 
ment requires that at least 50 per cent. of stone dust be 
present, this addition of stone dust does not guarantee 
immunity from coal dvst explosion, and it is necessary to 
take every possible additional precaution in endeayouring 
to ens _re safety. 


AccorpDi€¥e to an article in L’exportateur Suisse, there 
are several factories in Switzerland turning out large 
quantities of synthetic precious stones—rubies—for 
watches, electric meters, measuring instruments, &c. 
The possible annual production has been put at 125,000,000 

a a l, is 
much lower. Owing to hardness and uniformity of 
structure it is stated that 90 per cent. of all watch stones 
and 50 per cent. of stones for meters, &c., are made of 
synthetic material. The medium price of synthetic 


Bente 





rubies is about £10 per kilogramme—unworked—and £150 | 
Synthetic blue sapphires cost £24 uncut and | 


when cut. 
£400 cut. 

At the last general meeting of the British Chemical 
Standards Movement—for gauging the accuracy of 
analytical working— it was resolved to recommend engi- 


| neers in their specifications to refer chemical figures—for 


instance, “sulphur or phosphorus not to exceed 0.03 
per cent.""—to some specific standard sample of similar 
type, and to require that in cases of dispute a check 
analysis of it shall be made concurrently by the reference 
chemist. Samples of steel, cast iron, &c., having 83 
standardised figures, prepared on a widély representative 
basis and used in over 450 laboratories in Great Britain, 
the Colonies, and other countries, are now obtainable by 
all parties. Their use gives a definite value to a figure 
specified, instead of it depending on the variable personal 
factor, reveals error, and facilitates adherence to specifica- 
tion by manvfacturers. Fuller information may be 
obtained from Organising Headquarters, 3, Wilson-street, 
Middlesbrough. 

Tue best paint for iron, states a writer in the Jronmonger, 
is a subject upon which much difference of opinion exists. 
Black bituminous paints, such as black japan made from 
asphaltum, are often preferred for small iron parts. Red 
lead is a good undercoating for ironwork im general, and 
may be mixed with lamp black to form a chocolate colour 
for a finish. Iron oxide is preferred by many, while others 
give preference to graphite paint, which has proved to be 
durable when exposed to the weather. This is probably 
due to the fact that graphite paint, when dry, tsa 
smooth, surface, from which rain runs off quickly, 
and that one of the principal destructive agents is thereby. 
frustrated. A series of service tests, conducted in America, 
showed that basic chromate of lead, usually sold as orange 
chrome, affords effective protection, but it is necessary, 
before applying it, or indeed any paint to an iron or 
steel surface, to. remove all rust and dirt, otherwise the 
trouble will continue to spread underneath the coats of 
paint, which are not, as is sometimes supposed, impervious 
to air. 

SEVERAL experiments have been made recently, both 
in America and in France, with the object of installing a 
complete radio telephonic set in ex trains. In the 
fast express train between Hoboken and Buffalo this hag! 


On the Paris—Orleans Rail- 


telephones fitted at each end of the cars. Up to a distance 
of 210 miles from Paris, the Eiffel Tower concerts were 
heard quite satisfactorily. As a rule, the concerts. were 
better heard than the news items. When the train goes 
through deep cuttings the sound is notably reduced, and 
when going through long tunnels it almost disappears. 
As there are at present only three large broadcasting 
stations in the neighbourhood of the railway, and as these 
are near Paris, the concert cars have only a limited use. 
With the arrangements used, it was found that the large 
radio telegraphic stations near the Bordeaux—Paris line 
produced serious disturbances. When going round curves 
also, discordant sounds were heard owing to the friction of 
the flanges of the wheels on the rails. 





Tue Hydro-Electric Power Commission of Ontario has 
ordered in Canada two 58,000 horse-power turbines for 
the Queenston power plant. 


Tue Northern Construction Company, of Winnipeg has, 
ding to Canada, received contracts for the construc- 
tion of 1200 miles of railroad in China, from Canton to 
Chengtu, involving an expenditure of 20,000,000 dollars. 
Ir is reported that discoveries of platinum have been 
made in the Waterberg district of the Transvaal. The 
reef has been traced for 30 miles and samples have been 
obtained showing 46 per cent, of platinum and payable 





TxE attention of British traders sending catalogues to 
Mexico should be drawn to the necessity for arranging for 
the payment of the recently imposed duty on such litera- 
ture. Delivery is not permitted before this duty has been 
paid. 

ApprtTions which include two lecture-rooms and a 
laboratory for mechanical and electrical engineering 
are being made to the Nuneaton Mining School. The work 
is proceeding apace, and it is hoped that the whole scheme 
will be completed before the end of the year 

APPROXIMATELY 20,000,000 dollars are being expended 
and about 2000 men employed om work designed to 
increase or improve the facilities of Fort William, Ontario, 
and Port Arthur for the trans-¢hipment of grain in time for 
the crop. The storage capacity of the two ports will be 





increased nearly 10,000,000 bushels, 
Ir is now estimated that the scheme for the regulation 


of the Murray River, Australia, by the construction of a 


series of locks will cost about £10,000,000. The House 
of Representatives has passed the Bill authorising the 
Commonwealth to pay one-quarter of this sum, while 
Victoria, New South. Wales and South Australia wil! 
jointly pay the remaining three-quarters. 

Necotiations which have been going on for many 
years, involving a controversy. over the price of power 
in eity of Fort William frém the Nipigon development 
of the Hydro-electric Commission of Ontario, have been 
ended the signing of an agreement between the city 
and the Great Lakes Pulp and r Company. The 
company will obtain power at 18 rs per horse-power 
year, and will erect a three-million dollar plant on the 
Kaministiquia River. . ig 

Aw order for 3,000,000 dollars’ worth of motor cars, 
placed in the United States by the. Canadian National 








Railroad, is to be allowed to stand, despite vigorous pro- 
tests from Canadian builders. Sir Henry Thornton has 
explained that the order was placed in the United States 
because most of the cars are to be used in that country, 
and, under the American tariff, would have been subjected 
to a 30 per cent. duty if taken to the United States from 
Canada. 

Tae R.M.S. Empress of Canada left Hong Kong on 
June 2nd and arrived at Woosung at 2.30 p.m. on June 4th, 
and cleared at 11.30 p.m. the same day, taking on board 
upwards of 1000 tons of cargo and 259 passengers, 103 
passengers being landed at Shanghai. She made calls at 
Kobe, Shimidzu and Yokohama, taking on a large amount 
of cargo and passengers at each port. The vessel left 
Yokohama at noon on June 9th and arrived at Vancouver 
on June 17th. This constitutes a record from Hong Kong, 

i and Yokohama. From Shanghai the vessel 
took 12 days 15 hours to Vancouver, and from Yokohama 
8 days and 10 hours, the average speed being 20.6 knots. 


His Masesty’s Trade Commissioner at Capetown has 
forwarded to the Department of Overseas Trade an extract 
from the minutes of the proceedings of the Corporation of 
the City of Capetown, in which it is recorded that the 
Waterworks Committee has recommended the adoption of 


| a scheme for the extension of the water supply at an 


estimated cost of £1,090,000. The estimate of the cost of 
the works based upon current prices is as follows : 
Raising dam, spillway, new outlet works, clearing reservoir 
i ineering and contingencies, £260,000; pipe line 
tower to Newlands and all accessory works, 
ing and contingencies, £750,000 ; interest charges 
during period of construction (three years), £80,000. 


site, 
from 


Tue Leipzig Sample and Technical Fair, held at the end 
of August, did not assume the importance of previous 
Fairs. As regards the quantity of goods offered, it is 
reported that there was no falling off; indeed, in many 
branches an excess of offerings was noticeable. Attend- 
ance on the part of both home and foreign visitors. was, 
however, comparatively small, and the recorded figures 
of the last Fairs were not nearly reached. The small 
number. of home buyers is accounted for by the lack of 
money and the uncertain political situation. Foreign 
buyers also bought less than usual, chiefly because the sale 
prices of German goods have in many cases reached or 
even éxceeded the world market prices. The great 
majority of buyers, it is said, left the Fair dissatisfied, and 
it is declared in various quarters that the 1923 Autumn 
Fair was one of the worst for many years. In the textile 
section, which had considerably imcreased in extent, 


business was relatively good. 
been done. Passengers can continue conversations with |) 


A sic scheme of mining development, embracing the 
tapping of deep measures, is in progress on the western 
ide of the Cannock Chase coalfield. A new shaft is being 
sunk for what, when completed, will be the largest and 
most up-to-date colliery in*the Midland area. The equip- 
ment of the new pit will be distinctive so far as mines in 
that area are concerned, for the whole of the colliery is 
being equipped with electrically driven plant. It will 
therefore be the first pit in Staffordshire to be worked 
entirely by electricity. Moreover, the new shaft, which is 
to be 630 yards-deep, strikes at coal measures below any- 
thing dreamt of. as; an economical proposition by local 
ees in the past. The new mine should demonstrate 
the economical -efficiency of striking the deeper coal 
measures in this area, large quantity and excellent 
quality of which are admitted by mining experts. It is 
anticipated that sinking operations will be completed by 


| November, and by the end of next year it is hoped that an 


output of 1000 tons of coal per day will be obtainable. 


















































































































snpuinday “saauyiugw 2aqQ guauajddny 


AMZTIVD GUVOEHOLIMS WOUA ASMOH AAMOd 40 AZIA TWHANAD—t “Dl SOLON TIIK WAMOd ASHOH ANVUA 000'Si—ZI ‘Dla 




















SH1INGN9 BUAWHOASNVEL GNV SCUVORHOLIMS NOISNEL-MO1 GNV HODIH—OI ‘Dla 











f 
ic) 
+ 
Zz. 
— 
5 
Zz 
ea) 
_ 
x 
ee 




















(etz 90nd aae uond owep 4) 


GQaLIWII ‘SNOS GQGNV ATTIAIOO GIAVG AO SXYUOMTAALS ZAVGIHAACATY) AAL 
































sugonaoud SV¥O LV SA0IAGG ONIGAAA IVOINVHOGN SA0VKNUNA ONILVSH-ZU AVIS SNAWAIS-AGAUVH 





| ii Pe as ee 
Pa Ud ae 


= fre 
% ims 2 
«ine @& 


~ c= 





—= & 





GALIWIT ‘SNOS GNV ATIIATIOOD GIAVG dO ONVISNANVO LV SHUYOMTAALS ADGINAAGATO AHL 


[fZ6r *L “oymadey -azaauriugm 34D % guasuajddny 









NINE-ROLLER PLATE FLATTENING MACHINE 





Yaar 


| 1h UU ie , 


too. f pte; 


SIDE 








SEEN FROM ENTRY 





THREE-HIGH PLATE MILL 














% 


SUVZHS ONILLND JGIS LV AIAVL TVOINVHOGW SINNG 


INVTd ONIUVEHS GNV G3 ONITOOD DNIMOHS AGIA 











Sepr. 7, 1923 


’ 





AGENTS ABROAD FOR THE SALE 


Che Engineer 


BUENOS ATRES.—-Mrronetx’s Boox Store, 576, Cangallo. 
CHINA.—-Ketty anp Watsn, Limited, Shanghai ar 


Or 


Kong. 
EGYPT.—Carro Exrress Agency, near Shepheard’s Hotel, 
iro. 
FRANCE,—-Boyveravu anp Creviraer, Rue dela Banque, Paris. 
CHAPELoT AND Cre., 136, Bid. St. Germain, Paria. 


BELGIUM.—W. H. Smrrs anv Son, 78/80, Rue du Marché-aux- 


Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 


INDTA.—A, I. Compripor anp Co., Bombay ; THACKER AND 
Co., Limited, Bombay ; THACKER, Srmvk anv Co., | 
Caleutta. 


Fravrerai 
FPRATELU 


ITALY.—-MaGuion1 anp Strut, 307, Corso, Rome ; 
Treves, Corso Umbarto 1, 174, Rome; 
Bocoa, Rome; Unatco Horr, Milan. 

|APAN.-——-Marvuzen Co., Tokyo and Yokohama. 

\FRICA.—-Wm, Dawson anp Sons, Limited, 
(Box 49), Capetown. 


‘s 


Cc. Jura anp Co., Johannesburg, East London, and 
Grahamstown. 
\USTRALIA.—Gorpon anp Gorcu, Limited, Melbourne, 
Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATKrinson AND Co., Gresham-street, Adelaide. 


CANADA.—Dawson, Wa., anp Sons, Limited, 87, Queen 
street East, Toronto. 
Gorpow anp Gorcn, Limited, 132, Bay-street, Toronto. 


MonTREAL News Co., 386-388, St. James-street, Montreal. 


Toronto News Co., 42, Yonge-street, Toronto. 
CEYLON,—Wisayvartna anv Co,, Colombo. 
)AMAICA.-Epucationat Surriy Co., Kingston. 


NEW ZERALAND.—Gorpon anv Gorcn, 
and Christchurch; Urton anp Co., 
Wusow Crate anv Co., Napier. 

STRAITS SETTLEMENTS.—Keity anv 


Limited, 
Auckland; J. 


Watsn, Limiied, 


Singapore. 

UNITED STATES OF AMERICA. 
Co.. 83 and 85, Duane-street, 
TIion News Co., Chicago, 


INTERNATIONAL News 
New York; Supnscrir 


Hong 


Sea-street | 


Wellington | 
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|a greater cylinder capacity can be obtained than 
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Multi-Cylinder Locomotives. 


THE outstanding feature of modern locomotive 
practice in this country, and on the European 
Continent, is the increasing use of either three 
or four cylinders. So far as our own railways are 
and in what we have to say we refer, 


simple superheater locomotive is without doubt 
coming more and more into prominence, and, 
as we see deservedly so, for the advantages 


of three, as opposed to two, cylinders are consider- 
able, and, as we will later point out, are likely 
to increase rather than diminish. 

Looking back, we are reminded of the fact 
that the three-cylinder locomotive is not new; 


the development of other contributory innovations, 
have ‘directed attention to 
advantages to be gained, and collectively have 
made the use of three cylinders, as opposed to 
either two or four, more attractive than it would 
otherwise have been. We refer to the superheater 
and the valve gear arrangement for the operation 
|of the valve for the third cylinder. The super- 
heater made greater cylinder power possible, and 
the new valve gear, while it is by no means the 
area factor, has certainly done much to en- 

ance the popularity of the three-cylinder loco- 
We do not wish to give the impression 
of holding the view that the use of a complete 


extent the attractive features of the three-cylinder 
arrangement. The third set of motion is perfectly 


complicated than the newer systems used to 
operate the third valve, which are, we think, 
favoured rather from the point of view of con- 
any other. We have ourselves 
always looked with favour on the three-cylinder 
arrangement, but in so doing have not failed to 
recognise the advantages offered by four cylinders. 
Locomotives so equipped have done excellent 
work, and in considering the possibilities of building 
engines of maximum power we suppose that four 


with three, the limit being reached by the maximum 
diameter which can be used for the “‘ inside ” 
pair, whilst for the three-cylinder engine the 
cylinder power obtainable is dictated by the size 
permissible for the ‘ outside’’ pair. The chief 
advantages afforded by the four-cylinder engine 
are the subdivision of stresses, the use of light 
parts, large bearing surfaces and good balancing 
of the reciprocating masses which, in turn, reduce 


55 


axle loads. The three-cylinder engine, because 
of its even turning moment or torque, in which 
respect it is superior to the four-cylinder, offers 
very attractive features for designers of modern 
locomotives of high capacity, since it gives an 
opportunity of increasing the maximum tractive 
effort in relation to the weight available for adhesion. 
The balancing of the reciprocating parts is not 
so good as with four cylinders, but owing to the 
fact that the balance weights on each side are 
almost opposite to one another the effect of the 
over balance is largely neutralised. In so far as 
the individual weights of the motion parts is.con- 
cerned, they are for a given powen, of course, 
rather heavier, but the area of the bearing surfaces 
can be liberal compared with those of the two- 
eylinder engine, and the simplicity of the single- 
throw crank axle, with its larger journal bearings, 
forms one of the strong points in favour of the 
three as opposed to the four-cylinder engine. The 
latest three-cylinder design is that of Mr. Maunsell’s 
new engine—illustrated in our issue of February 
23rd last—built at Ashford, for the Southern 
Railway. The working of these engines will 
be compared with that of engines of the two- 
cylinder type as similar as possible. We have no 
doubt as to the success of the new engines, but 
we express the hope that in due time Mr. Maunsell 
will publish the results of his investigations, so 
that the whole subject may be fully discussed, 
|for opinions vary, and very materially, In order 
|to realise this one has only to glance round at 
| the various locomotive types employed on our 
‘lines, all, apparently, doing excellent work, but 
| differing in the particular characteristic under 
| discussion. 





| Both four and three-cylinder engines are admir- 
|ably suited for hard pulling and fast running, 
| but we see each day heavy trains run at high 


speeds by two-cylinder locomotives, and in the 
matter of speed only recently the new Cheltenham- 
Paddington express, our fastest train, was hauled 
on its initial run by the Churchward ten-wheeler 
Saint Bartholomew of the two-cylinder type! 
Broadly seen, it appears, so far as British practice 
is concerned, that for tractive efforts over about 
24,000 Ib., those who favour the use of multi- 
cylinders prefer them to the two-cylinder engine ; 
even then, however, practice is not uniform, 
for whilst three or four cylinders may be employed 
for express engines, the corresponding goods 
engine may yet have only two. Few designers 
appear to follow the practice of using more than 


|two cylinders for many types of locomotives 


as did Sir Vincent Raven on the North-Eastern. 
From all which it will be agreed that a 
discussion on this and other points which 
would bring out the practical results obtained 


| by the use of three or four as against two cylinders, 


and establish to what extent the expected 
advantages are realised in everyday working, might 
be of considerable value, and would be most 
assuredly interesting. 


The Future Supply of Skilled Workers. 


Wauat is the outlook for the supply of skilled 
workmen in the future? Does the prevailing 
sitation present any disquieting features in this 
respect, and, if so, are there any steps which, taken 
now, will avoid a crisis when full prosperity returns 
to our industries? Wehear with uneasiness of 
engineering and kindred firms that have ceased, or 
practically ceased, to undertake the training of 
apprentices, and of others that are unwilling to 
grant to those whom they engage any form of 
indenture or bond, either to retain them for a 
specified time or to initiate them into the full 
mysteries of their trades. A short time ago the 
Federation of Engineering and Shipbuilding Trades 
at its annual assembly devoted considerable atten- 
tion to some important aspects of the apprentice- 
ship question. It was declared that at the present 
moment the practice of dispensing with proper 
indentures or similar agreements was resulting in 
boys entered as apprentices being deprived of the 
prospect of reaching the condition of skilled journey- 
men, and that the maintenance of our overseas 
trade and commercial supremacy was, as a con- 
sequence, being threatened by the production of 
inferior articles. Craft efficiency and continuity 
of apprenticeship, it was held, must be preserved 
on an adequate basis, and to that end the Federa- 
tion declared its intention to press for the adoption 
of a uniform legal type of indenture for apprentices. 
At the other end of the scale, we have the un- 
doubted fact that emigration is at the present 
moment depleting the ranks of the country’s 
skilled workers to an abnormal extent, and, as is 
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natural, is making greatest inroads amongst those 
who possess the most initiative, intelligence, and 
ability—those, in fact, whom we can least afford 
to loose. Referring to this matter in his annual 
report, Mr. Wilkie, the secretary of the Ship Con- 
structors’ and Shipwrights’ Association, states that 
the emigration of skilled workers and trained | 
mechanics may become a very serious question for | 
the shipbuilding and ship-repairing industry, and | 
that with a revival of activity it might even now be 
difficult to find a full complement to perform the | 
work required. He urges that at least some of the | 
most highly skilled of the workers should be given | 
a measure of security against industrial depression, | 
such as would remove the necessity for their | 
leaving our shores, and that the placing of new | 
work or repair work in this country instead of | 
sending it abroad for the sake of a small saving | 
would help towards that end. 

The fact that we have had to draw upon the 
pronouncements of trades unions in connection 
with both aspects of our subject is perhaps of some 
significance. It is easy in both instances to suggest 
not altogether disinterested reasons why trades | 
unionists should call attention to the conditions | 


prevailing, and why they should adopt the attitudes 





appreciate fully the possibilities of the future in 
the skilled labour world; are in most instances 
debarred from taking individual steps towards 
instituting a remedy. In some cases in which it is 
not wholly impracticable to inerease the entry of 
apprentices, employers at present hesitate to do so 
on the very natural ground that in the absence of 
an agreement binding the apprentice for.a period 
subsequent to his training to the firm with which 
he has served his time, the sacrifice incurred in-his 
training will go to the benefit of some other firm— 
frequently a rival firm. It would appear, all things 
considered, that the matter is one for collective 
rather than individual action. 








Institution of Naval Architects. 
No. I. 


Ir was a happy thought which prompted the 
Scheepvaartkundig Instituut en Museum and the 
Koninklyk Instituut van Ingenieurs to invite the 
Institution of Naval Architects to held its summer 
meeting in Holland during the first week in September, 
for this time coincides with the celebrations which 
have been arranged to commemorate the twenty- 


towards them which we have indicated. Equally | gye vears’ reign of the Queen of the Netherlands, 
easy, too, is it to find an explanation why, so far | and “Holland could not be visited under happier 
as we know, the employers have up to the present | circumstances. The party which left Vietoria Station 





taken no steps to discuss publicly either aspect of 
the future labour supply. For the time being, the 
deadweight of available labour is so great that a | 
very considerable revival of industry could easily | 
be accommodated without any present effort to 
train new skilled workers or restrain the departure 
of those already trained. To do either would 
involve expense or at any rate temporarily un- 
remunerative disbursements, and for the moment 
strictly commercial considerations confine the 
outlook of most firms to to-morrow and the day 
afterwards, and do not permit as yet the taking of | 
steps to meet the requirements of the near or semi- | 
distant future. Nevertheless, however difficult it | 
may be to take remedial measures, it would be | 
folly to ignore the fact that the emigration and | 
natural decrease of trained workers are acting in the 
same direction as the cessation or diminution of 
apprenticeship entries, and the failure to give 
the apprentices engaged a proper training. The | 
result must be to leave available for the! 
future a diminished number of workers pos- 
sessing, on the average, but indifferent skill. | 
Such a prospect cannot be viewed 


with | 
equanimity, It cannot safely be left to chance to 
fill the vacancies in the ranks of our skilled workers | 
when the occasion for their services arises. We | 
cannot rely upon those now leaving the country | 
returning in sufficient numbers when the industrial | 
tide shows signs of flowing again. Nor can we | 
hope to take full advantage of the renewed pros- | 
perity without devoting previous effort and expense | 
to securing beforehand an adequate volume | 
of recruits for the more highly skilled trades. Apart | 
from the obvious consequence that with insufficient | 
or inadequate labour, we may be. unable.to accept | 
the full share of prosperity offered us, it may be well | 
that the dearth of highly skilled men will result in 
a deterioration in the standard of our products and 
a loss of commercial prestige abroad which would | 
react on our industrial position long after we had | 
successfully removed the causes. Moreover, with | 
returning. prosperity and a deficiency of labour, 
the times would, we fear, prove ripe for trouble and | 
the advancement of demands which in the present | 
circumstances are suppressed by virtue of the | 
reversal of the conditions. Regarded merely as | 
an insurance against grave labour disputes in the | 
future period of activity, any step that can be | 
taken now towards providing the necessary number | 
of skilled workers when their services are required | 
should, in fact, receive most earnest attention. | 
It is far from a simple task to suggest any means 
whereby the consequences of the existing situation 
might be mitigated or avoided. In our view, it 
will be more profitable and less costly to increase 
the numbers entering the skilled trades at the lower | 
end than to endeavour to restrain the departure of | 
those at the upper. The latter movement in so far | 
as emigration is the cause of it is a passing phase, 
and would cease or at least fall to insignificant 
proportions immediately prospects became brighter. 
The diminution in the number of apprentices | 
entered and the indifferent training which they are 
now in many instances given is the more serious 
factor, for it would persist in its eftect long after 
returned prosperity made it economically possible 
and commercially desirable to engage apprentices 
in normal proportions. For the moment, it may be 
accepted that the employers, even though they may 








on Saturday morning last was a large one, and in- 
cluded over 115 members with about 50 ladies. On 
arrival at Folkestone, the Mecklenburg, the newest 
cross-Channet ‘steamer of the Zeeland “Steamship 
Company, was awaiting the party, and it was found 
that members of the Dutch reception committee 
and friends from Holland had crossed to welcome 
the English members. Among this small group 
of hosts may be mentioned J. W. J. Baron van 
Haersolte, Director of the Nautical Institution and 
Museum of Rotterdam; Mr. S. van Hoogstraten, 
of the Dutch Patent Office; Mr. R. A. van Sandick, 
Secretary of the Royal Institution of Engineers, 
and Mr. J. W. Mulder, Director of the Zeeland Steam- 
ship Company. 

Although earlier in the week the weather had been 
stormy and changeable, and thunder threatened 
as the boat left, a very smooth and fast passage 
was made, Flushing being reached shortly after 
five in the evening. The arrival of the Mecklenburg 
was announced with musicai honours, and with 
characteristic Dutch courtesy the ladies were presented 
with flowers on stepping ashore. In the evening 
everyone gathered at the Grand Hotel, where an 
informal reception dinner was given by the Dutch 
committee. The chair was taken by Dr. A. G. 
Krdller, the President of the National Committee 




















explained... Large timbers placed vertically in a 
foundation of columnar basalt are used to break 
the force of the. waves,.and the slope of the “ dyk” 
is carefully constructed of ‘stone with straw and 
wattle’? packing. Constant repair is necessary 
at this place on the coast line in order that flooding 
may be avoided 

The first session for the reading of papers took 
place on Monday morning in the large hall of the 
Grand Hotel, when there was a full attendance of 
members and ladies, The chair was taken by the 
Duke of Northumberland, who was supported by 
Professor 8S. G. Everts, President of the Konink!yk 
Instituut van Ingenieurs, and Mr. J. A. Lambrechtsen, 
the President of the Shipbuilding Section of that body. 
In opening the meeting, the Duke of Northumberland 
referred to the representative character of the papers 
which, he said, dealt with the chief urgent problems 
facing the shipbuilders of all nations to-day. He 
expressed the thanks of the Institution to the Dutch 
hosts for their magnificent hospitality. The meetings 
would be among the most important held by the 
Institution. We owed much, he added, to the lessons 
learned from ovr Dutch colleagues who, 300 years 
ago, were masters of the world’s carrying trace. 
Their contribution to the science of shipbuilding 
had greatly advanced that art, and in particular 
a great advance had been achieved in Holland in 
the building of ships for inland waterway navigation. 
There was no doubt that such meetings and the free 
discussion of common topics of interest did much 
to promote better understanding between nations. 

The Institution of Naval Architects, said the Duke, 
joined with the Dutch nation in offering hearty 
congratulations to her Majesty the Queen of the 
Netherlands on the twenty-fifth anniversary of he: 
accession to the throne. A telegram had been sent 
to her expressing the good wishes of the meeting. 

Mr. Lambrechtsen spoke, conveying a message of 
welcome from the Shipbuilding Section of his Institu 
tion. The Dutch, he said, were very proud of their 
shipbuilding industry, and he trusted that the ex- 
change of notes and experiences would prove both 
useful and instructive. 

Brief announcements were then made by the 
secretary, who paid high tribute to the work which 
had been done by the reception committee, and par 
ticularly that of Baron van Haersolte, after which 
the chairman called upon Sir Archibald Denny to 
read his paper, ““ Notes on the Curves and Formule 
for Regulating the Water-tight Subdivision of Ships.” 


WATER-TIGHT SUBDIVISION. 

This paper describes the steps which have been 
taken and the progress made with regard to formu 
lating rules for the water-tight subdivision of ships 
since the appointment of the Board of Trade Com 
mittee of 1912, after the Titanic disaster, up to the 
present time. An account is given of the work done 
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CURVES OF SUBDIVISION FACTORS 


of the Nautical Institution and Museum, who expressed 
in a short cordial speech the good wishes of the recep- 
tion committee, and outlined the programme which 
had been arranged. The Duke of Northumberland, 
the President of the Institution of Naval Architects, 
replied on behalf of the members and guests attending 
the summer meeting. 

Most of Sunday was spent in a motor tour. in 
the picturesque island of Walcheren, where the 
historic towns of Middleburg and Veere were visited, 
Considerable interest was displayed in the noble 
town halls of the once prosperous Dutch trading 
towns, and at Veere several historic relics of the 
Middle Ages wereseen. Lunch was served at Domburg, 
and a pleasing episode war the singing of the South 
Beverland choir from the island of Goes, which ren- 
dered a programme of Dutch and English choral 
music. On the return journey a brief stay was made 
at Westkappel, and the large ‘‘ Dyk’’ was inspected 
and the method of construction of the breakwater 





by the 1912-1915 Bulkhead Committees on flooding 
diagrams, the permeability of cargo and machinery 
spaces, and the derivation of the expression “ criterion 
of service’’ as governing subdivision. ‘The results 
of the 1914 Convention are described, and the dia- 
gram, reproduced herewith, which shows the B and © 
Convention eurves of factors for subdivision, with the 
1912-1915 Committee’s modifications, is given. The 
larger part of the paper deals with the proposals of 
the Informal Committee on Bulkheads and Water- 
tight Subdivision, which was appointed by the Presi- 
dent of the Board of Trade in 1920. The A curve of 
this Committee for intermediate ships is shown, as 
also the modifications proposed as the result of 
discussion in Washington in 1920, which resulted in 
an alternative system being proposed with specia! 
subdivision at the forward, end of the ship. The 
results of a conference held in December, 1921, with 
representatives from America, France and Belgium 
are outlined and the amendments recommended 
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definitely and in principle are given. The latter part 
of the paper deals with the questions arising from 
a consideration of the problem of “ criterion of 
and formulz for determining this factor are 
stated. The paper concludes with an account of 
meetings which have taken place between the 
Informal Committee and shipowners, and in two 
appendices extracts from recommended and proposed 
new articles for Convention Regulations are given. 


” 
service, 


After the reading of this paper the President called 
upon Mr. A. C. F. Henderson to give his paper on 
“The Subdivision of Large Passenger Ships.” This 
paper is reproduced in full on page 261 of our present 
issue. 

Opening the joint discussion of these papers, Sir 
Westcott Abell said that they represented two points 
of view which he had been endeavouring to harmonise 
during the last five years. On the one hand, there 
were the physical roquirements oi subdivision and, 
on the other, the economic limitations of running 
conditions. He doubted whether either of the papers 
made clear the fundamental principles involved, 
which were glossed over by the cloud of compromise. 
The proposed “ criterion of service” marked a dis- 
tinct step forward in the study of an involved sub- 
ject. Sir Archibald Denny implied that there was a 
decided preference for grading the severity of sub- 
livision in a gradual and continuous manner, but that 
was in sharp contrast to the statement regarding the 
German system, which was described as a series of 
steps. He could not see how any severity of sub- 
division obtained by the use of transverse bulkheads 
could proceed in a gradual and continuous manner. 
If for a ship of a particular length a minimum number 
of bulkheads had been fixed according to the regula- 
tions an increase in length would require one more 
bulkhead and would alter the whole picture of bulk- 
heading. A series of steps was nearer the truth than 
a smooth curve. The second fundamental point 
referred to the fact that the uniform grading of 
severity of subdivision was only really uniform so long 
as the bulkheads remained intact, and the factorial 
svstem as at present applied failed when the damage 
to a ship recurred in such a manner as to destroy the 
integrity of a bulkhead. For example, if the faccor 
of subdivision was unity the only margin against 
contingencies was the’ three inches by which the margin 
line was below the deck. If the factor of subdivision 
was 0.5, which occurred when the vessel had a much 
greater length, then there was still only that :nargin 
of three inches when a bulkhead was destroyed. A 
ship was just as likely to be struck on a bulkhead as 
lsewhere, and consequently in those cases the factorial 
system which introduced another bulkhead had not 
provided any greater margin should that bulkhead 
cut. Clearly there was an inconsistency some- 
where, A third point which required further elucida- 
tion was the question of permeability which was 
assumed to determine the bulkhead spacing. Rarely, 
if ever, in a ship’s lifetime did actual conditions 
comply with those assumptions, and it followed that 
any solution of the problem must be of an extremely 
empirical character., In a diagram which was shown 
an attempt was made to treat the subject in that way 
by taking curves A and C as standards and drawing 
zones of length and criterion values within which a 
certain number of bulkheads were required. Such 
a method accorded with earlier views on the subject 
and possessed the merit of equal accuracy while 
avoiding all ambiguity of uncertain permeability and 
variation of the factor of subdivision. The same 
arguments would support Mr. Henderson’s contention 
that a good two-compartment standard with a margin 
of contingencies was at least as efficacious as a hypo- 
thetical three-compartment requirement. If the 
proposed curves were taken and the factor of sub- 
division multiplied by the corresponding length, it 
would be found that the product was very nearly 
constant both for A and C curves, or it could be made 
so with very slight adjustment. It therefore followed 
that for geometrically similar ships the spacing of 
main bulkheads would be practically constant what- 
ever the Jength of the ship. That was only another 
way of saying what the classification societies said : 
that the number of bulkheads for a pure cargo vessel 
was approximately the length divided by a constant 
quantity. That was, after all, a simple and easily 
understood form of regulation, and what was suggested 
by the zone method was that a given number of bulk- 
heads within certain lengths and certain values of the 
“criterion of service” were required. Concluding 
his remarks, Sir Westcott Abell said that the papers 
which had been read marked the end of a certain 
phase; he had tried to indicate suggestions for future 
work. As far as the present state of knowledge was 
concerned, there was hardly sufficient precise informa- 
tion available to indicate the exact boundaries of the 
zones of constant numbers of bulkheads. 

Mr. W. J. Luke said that the paper presented 
by Mr. Henderson dealt with a vital point in con- 
nection with our shipbuilding industry. Its key- 
note was that a two-compartment standard of sub- 
(livision was sufficient for practical purposes, and 
independent personal study had led him to the same 
conelusion. The desirability of two-compartment 
subdivision required no argument. When applied 
tolarge ships it presented no difficulties, and he thought 
that insistence on anything further was altogether 


be 
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@ minimum and maximum length of compartment, | on the spacing of bulkheads, but practice would 
and some reference to length of ships would have to tend to correct any serious departure from reasonable 
be included. Any conclusions reached would, as | limits. 
the previous speaker had remarked, of necessity Mr. Henry Napier called attention to the fact that 
be empirical in character, and it. must be remembered | bulkheads were not the only factor in sea safety. 
that time might alter their value. It was a matter | He thought that if too much stress was laid upon 
for congratulation that the Board of Trade had been | subdivision other important matters, such as stability, 
able to reconstitute, even informally, the Bulkhead | might easily be overlooked. 
Committee within ten years ot its original formation, Sir Archibald Denny, in replying to the discussion, 
and it was to be hoped that such a course would | said that he had tried to describe the work of the 
continue and new and progressive work would be | Convention, why it was done, and the later work of 
undertaken. | the Informal Committee. He was glad that most 

Professor E. Vosnack, of Delft University, con- | Speakers appreciated the value of that work. Per- 
gratulated Sir Archibald Denny on his review of the | 8onally, he was of the opinion that the factorial system 
work which had been done on subdivision and the | Was valuable for grading the severity of subdivision. 
way in which Great Britain had sought to complete | With regard to the calculations reterred to in the 
and improve the work of the Convention. As one | discussion, he learned from the Board of Trade officials 
ot the Dutch experts on the International Conference | Checking such calculations, that as experience with 
for Safety of Life at Sea in 1913, Professor Vosnack | them increased they became comparatively simple 
stated that he had taken the trouble to check the | to handle. The two papers might be thought at firet 
requirements of the Convention and of the Board | to differ in character, but the sequence of events had 
of Trade and to apply them to existing ships and | shown that there was much to agree upon. Referring 
new ships built in Holland. Practically all ocean- | t© the diagrams of the oil bunkers shown in Mr. 



































going passenger ships recently built for Dutch 
owners conformed fully to those requirements. He 
regarded the factorial system as satisfactory. Safety 
must increase with greater lengths, and should be 
gradual rather than in steps, as from a one to a two- 
compartment ship. 
agreed that curve C was not open to objection, 
and should remain unaltered. B was too severe, 
and he did not think curve A should be 
moved any further to the right. The new formule 
for the “criterion of service,” proposed by the In- 
formal Committee, would, he thought, prove satis- 
factory in practice, and it was to be hoped that 
international agreement on all points would, at length, 
be reached, 

Mr. J. Foster King, speaking as a member of the 


ashamed of the work which had been done. An 
edvance had been made both in simplifying the rules 
and in the method of applying them. The Committee 
had done its best, but it was hampered by political 
restrictions. It was time to depart from the subjective 


analysis. The whole question of the subdivision of 
ships boiled down to taking such precautions that 
a ship would still remain afloat after she was damaged. 
The time had come to do away with the mystery 
of the factorial and permeability systems. We could 
only argue from the particular to the general in the 
matter of subdivision. If Mr. Henderson proved 


a result which fell outside the sphere of economics 


it should be changed. 


factorial system, which he considered was the only | 
way in which the subject might be approached in 
a detailed and practical way. It was necessary, 
however, to arrange the factors so that the ship- 
owner would not be penalised. The problem should | 
be reduced to its simplest terms, and complications | 
associated with change of form eliminated. It should | 
be borne in mind that changes which might be in- 
troduced owing to variations of permeability were 
often more than compensated for by the corrections 
due to change of form. 

Professor Percy Hillhouse said that no one could 
fail to admire the work of the 1912-1915 Bulkhead 
Committee, but while that Committee had formulated 
a well-laid scheme, in practice a simpler one would 
have proved more effective. Naval architects were 
often required to produce designs quickly, and a short 
method for bulkhead spacing might be devised which 
would do away with preparing drawings. Such a 
method should be based on the length of a ship and 
its block coefficient, with an allowance for speed and 
a factor covering the service conditions. At present 
days were often lost in getting out a design and the 
bulkhead spacing was often uncertain. We needed 
to get back to an improved form of Lloyd’s earlier 
rule. He did not favour any complicated method 
which was based on assumed conditions. 

Mr. A. T. Wall found himself in full agreement 
with the previous speakers as regards simplifying 
the problem and establishing a solution on broad 
principles. Past work had shown that the question 
did not lend itself to exact mathematical treatment, 
and a solution would only be forthcoming on broad 
general lines. At the present time, although work 
had been proceeding for ten years, neither national 
nor international agreement had been reached. The 
factors upon which a solution depended were, in 


As to the factorial curves, he | 


Informal Committee, said that he was in no way | 


that the effect of an arbitrary system was to produce | 


Mr. J. Anderson asserted his confidence in the | 





themselves, variable, and an uncertain element | 
was, thereby, introduced into the calculation. He | 
thought that it was not sufficient to state that a| 
ship had a certain factor of subdivision, unless the | 
assumption underlying the basis of the calculation 
of that factor were also given. It must always be 
remembered that conditions ruling in practice would 
alter any factor of subdivision very considerably. 
That point was clearly brought out in Mr. Henderson's 
paper, and by giving practical examples Mr. Henderson 
had established an acid test for subdivision. He 
(Mr. Wall) would venture to propose a system in 
which the number of bulkheads was fixed by the 
length of the ship after allowance had been made 
for its class of service. It would probably be necessary 





nnnecessary. Revised regulations might stipulate 








to fix some maximum and minimum restriction 


| Henderson’s paper—-Fig. 1, page 262——-he would 
point out that it depended on the water-line level 
| whether the damaged vessel would remain upright 
| or list to port or starboard. In such a case there was 
more danger of accident by capsizing than by sinking. 
| It would be a good plan for each nation to adopt 
| Professor Vosnack’s procedure and to test the rules 
| and recommendations of the Committee and report 
|} on their soundness. 
| Mr. A. C. F. Henderson said that shipowners appre- 
| ciated the work of the Committee and that it was its 
desire to evolve a reliable and safe scheme that would 
| be satisfactory alike for all nations. The work of the 
| Committee should be continued and improved. In 
| the view of the shipowner a more simple and workable 
| scheme would be heartily welcomed. 

The Duke of Northumberland said that it had been 
| a happy arrangement to inaugurate the meeting with 
these two papers, and he accorded thanks to the 
authors. 
| The next paper to be taken was that read by Mr. 

A. M. Schippers on ‘‘ Dutch River Lighters.” 


| 


analysis of the problem, and to restart objective | 


Dutcn River LIGHTERS. 


In this paper a concise account of the larger types 
|of river lighters used in Holland is given. The 
lighters specially designed for canal service may be 
grouped in six sizes, the smallest of which is the 
Sambre ship, with three cargo holds and the following 
dimensions :—Overall length, 46.95m.; extreme 
breadth, 5.03 m.; moulded depth, 2.35m.; with a 
deadweight capacity of 410 metric tons on a draught 
of 2.35m. The largest is represented by the Rhine- 
Herne canal ship with ten cargo holds, and the general 
particulars of this vessel are as follows :—Overall 
length, 79.95 m.; extreme breadth, 9.43 m.; moulded 
depth, 2.50m.; with a deadweight capacity on a 


| 2.50 m. draught of 1350 tons. For the Rhine services 


even larger ships are employed, which are built in 
nine sizes, varying from No. | with 78.20 m. overall 
length, 9.43 m. extreme breadth, 2.55 m. moulded 
depth, and 2.50m. draught with 1380 tons dead- 
weight ; to No. 9, which is 120 m. in overall length, 
14m. in extreme breadth, with a moulded depth of 
2.80 m., and a maximum deadweight of 3583 tons. 
This last-named ship has seventeen cargo holds and is 
the largest river lighter in the world. In spite of the 
fact that such river ships are built unclassified and 
are not under the control of a large staff of Govern- 
ment Surveyors, the life of the ships is comparatively 
long—thirty to forty years—the cost of repairs small, 
and the risk of loss of human lives by reason of 
unseaworthiness is practically nil. Only once in two 
years do owners have their ships placed on the slipway 
and the bottom coated with common coal tar. Com- 
position paints are never applied. Repairing slipways 
are built for sideways docking, but the building slips 
are usually placed for launching end on so as to save 
water frontage. Only the smaller vessels of 40 to 
200 tons are self-propelled, and most of them are 
fitted with crude oil motors. The large lighters are 
all towed by tugs, the power of which varies from 
120 to 1300 indicated horse-power. 

The paper is illustrated with drawings of the 
Sambre and Dortmund-Ems type of canal lighter and 
a 90.30m. Rhine lighter, for which the strength 
calculations and curves of bending moments and 
shearing forces are given. Reference is made to load- 
ing stresses and details of construction. The author 
concludes with the remark that practically all the 
river boats in Holland are built of steel, wooden 
vessels having died out. He considers that there is 
no future for ferro-concrete river ships, for if such a 
ship is built strong enough for the general shearing 
forces and bending moments, she is much heavier 
than a steel ship, so that the deadweight carrying 
capacity is much less, It is also doubtful whether 
she could ever be built strong enough to resist local 
collision damage, which appears to be of daily 
occurrence in this trade. 

Sir John. Thornycroft, opening the discussion, 
expressed the thanks of the Institution for a most 
valuable paper, which gave an account of Dutch 
shipbuilders’ experience in a field of work peculiarly 
their own. He had examined many lighters and had 
noted the excellence of their construction and rivet- 
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ing. From the esthetic point of view we regretted 
the passing of the wooden lighter, but so great was 
the skill of the Dutch builders that the steel ships had 
lost none of their appeal. 

Mr. N. P. L. Baker said that the paper just read 
on canal lighters and their shape filled a gap in the 
Institution’s *‘ Proceedings *’ which had been waiting 
to be filled for some years, He would venture to ask 
the author for further particulars of the coefficients 
of displacement for the different types of ship, as 
this was an important function. It would be interest- 
ing to have a comparison of the rudder areas for 
Dutch and English lighters. Was it because the 
Dutch boats were larger and longer or because the 
navigation was more skilful? Recent inquiries 
made on navigation in canals and confined waters 
showed that steering troubles were prevalent. 
Referring to Dr. G. Wrobbel’s work at the Hamburg 
Tank, only two models were experimented with, one 
an ordinary rounded form and the other what was 
known in England as the straight frame form, and it 
was found that the latter gave less satisfactory 
results. During the war a straight-framed boat was 
used in England which gave results equal to that of 
any ordinary ship shape. He would recommend 
those interested in canal lighters to read Professor 
Sadler’s account of the work done for the Mississippi 
Coramission in 1912, which covered trains of boats 
as well as single ships. 

Sir Archibald Denny asked whether any difficulty 
had been experienced with end launching for long 
boats. 

Mr, A. M. Schippers, replying, said that he would 
be pleased to furnish the figures and particulars asked 
for. No difficulties had been experienced with end- 
launched ships. 








Nor the least tragic feature of the earthquake which 
has caused such appalling havoc in Japan is the fact that 
a visitation of this magnitude was utterly unexpected. 
Only a few years ago Professor F. Omori, the most eminent 
seismologist in the country, elaborated a comforting 
theory, which was widely accepted by Japanese scientists 
and the public at large, the substance of which was that 
Japan would in all probability be immune for at least a 
generation from any large seismic disturbance. This 
hypothesis was based on the fact that Japan, in the words 
of the “Japan Year Book,” “is situated on the border 
line of the earth, one section of which extends along the 
Paeifie coast of th two continents of America, the other 
extending from Macedonia and terminating in Formosa, 
vié Asia Minor, the Caucasus, Turkestan, and the outer 
zone of the Himalayas. The former section experienced 
seven serious earthquakes during the eight years ending 
1906, and the other had eleven visitations from 1896 to 
1906, Japan, linking these two zones, was subject to 
earthquakes just as well as the regions forming the two 
extremities. What is interesting to note is that the seismic 
disturbances oceurring in Japan have not been synchronous 
with those in the two regions named. Japan repeatedly 
experienced severe shocks while the two zones were left 
undisturbed. The relative situation appears to have been 
reversed recently, Japan now enjoying repose, while the 
Pacific coast of the two Americas and the European-¢4 
Asiatic zone are being shaken with terrible violence. This 
contrast is also seen in the different sections of Japan. 
Formerty, the southern shores of Honshu and of Shikoku 
were most earthquake-ridden districts, but of late the 
centre of disturbance appears to have shifted to the north- 
eastern districts of Honshu and Hokkaido. Professor 
Omori, therefore, surmises that Japan as a whole, and the 
southern shores of Honshu and Shikoku in particular, 
will probably be safe from any disastrous earthquakes at 
least for some decades to come.”’ These words, written 
two years ago, have been sadly belied by the event, for 
it is precisely the southern shores of Honshu, on which 
the cities of Tokyo and Yokohama are situated, which 
appear to have suffered most in the terrible upheaval of 
last week. There seems no doubt that this is the worst 
seismie disturbance which has ever occurred in Japan ; 
certainly the casualty list is far heavier than that of any 
previous visitation. An earthquake at Mino and Owari 
on October 28th, 1891, destroyed 222,501 houses and 
caused 24,000 casualties, while a similar calamity in the 
Sanriku district on June 15th, 1896, resulted in death or 
injury to 36,000 people. The last very serious earthquake 
was that at Mino-Omi on August 14th, 1909, when nearly 
500 people were killed or injured. All these figures, how- 
ever, are thrown into absolute insignificance by the appalling 
tale of death and destruction at Tokyo and Yokohama, 

It has been established by scientific observation that 
those districts of Japan bordering the Pacific Ocean are 
gradually but perceptibly rising, while those bordering 
the Japan Sea are subsiding, changes that are obviously 
the result of seismic activity. It has been found, also, 
that the Pacific districts are more often visited by seismic 
disturbances which extend over a wide area, contrary to 
experience on thé Japan Sea littoral, where shocks are 
usually local in their effect. Another feature of the 
Pacific coast visitations is that they are usually accom- 
panied by tidal waves, which often cause more damage 
than the earthquake itself. From 1885 to 1905 inclusive, 
Japan proper had 30,680 earthquakes, omitting minor 
vibrations which were only recorded by delicate instru- 
ments. Commenting on these figures, the ‘‘ Year Book ”’ 
remarks: “‘ The daily average of four earthquakes may 
at first appear rather startling, but it must be remembered 
that the frequency of minor shocks tends to bind the 
strata by removing weak cleavages, and therefore to 
prevent the occurrence of severer ones. It is when seismic 
disturbances are unusually searce that there are greater 
dangers of disastrous earthquakes.’’ Tokyo, though fre- 
quently shaken by minor tremors, has previously had no 


| strongly represented. On the occasion of her visit to the 
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violent character were experienced in 1884 and in 1894, 
but on both occasions the casualties suffered were more the 
result of panic than of the disturbance itself. It is an 
interesting fact that as the seismic vibrations in the Tokyo 
district were found as a rule to follow an east to west 
direction, care has been taken in recent years to reinforce 
the structure of buildings in that direction. From reports 
available at the moment of writing, it appears that most, 
if not all, of the large buildings in Tokyo and Yokohama 
which had been erected on Western principles——i.e., struc- 
tures embodying masonry, concrete and steel-—have been 
either wholly or partly demolished. Predictions to that 
effect were repeatedly made by Japanese students of 
seismology, but these warnings did not prevent the erection 
of office and public buildings in both cities which would 
not have been out of place in any Western metropolis. 
Among the Government establishments reported as having 
sustained widespread damage is the Imperial dockyard 
at Yokosuka, where some of the largest Japanese warships 
have been built. 





The Nautical Institution and 
Museum at Rotterdam. 


To-pay the members of the Institution of Naval 
Architects attending the Summer Meeting in Holland will 
pay a visit to the National Technical and Nautical Museum 
at Rotterdam. We do not know another institution quite 
like this, and some account of its history and its present 
activities may be given. 

In the year 1913, when the centenary of Dutch indepen- 
dence was celebrated, among many other important events 
was the holding of the First Netherlands Nautical Exhibi- 
tion at Amsterdam. There were two parts, the Holland 
section and a British section, which was chiefly devoted 
to the display of objects connected with the Navy. In 
the Holland section an endeavour was made to deal with 
everything of note in connection with shipbuilding and 
nautical science in that country, and although there was 
a naval exhibit, the mercantile marine was the most 


Exhibition, her Majesty the Queen of the Netherlands 
expressed a regret that such a valuable collection should 
be dispersed, and means were sought to preserve it, For 
this purpose a committee was formed to found a Nether- 
lands Nautical Museum, and funds were got together. It 
so happened, however, that the movement coincided with 
a similar proposal made by some gentlemen in Rotterdam 
to form a National Technical Nautical Museum, and as 
both projects covered to some extent the same ground, the 
two societies decided that the Amsterdam collection should 
be of an historical, and that at Rotterdam of a con- 
temporary technical character. This arrangement having 
been agreed upon, both societies continued their labours, 
with the result that the National Technical Nautical 
Museum of Rotterdam was opened in 1919, and the 
Netherlands Historical Nautical Museum of Amsterdam 
in 1922. 

The Rotterdam collection is displayed in a large private 
house on the Haringvliet, which was aequired by private 
subscription, and has since been added to. There were 
three main objects in view when the museum was planned : 

—First, to awaken in the mind of the general public an 
interest in everything related to shipping, shipbuilding and 
engineering ; secondly, to offer an opportunity to owners, 
builders, officers and engineers to become acquainted with 
the latest technical developments; thirdly, to assist 
students and apprentices who might find in the museum 
@ valuable aid in pursuing their studies. These objects 
have all been fully realised, and since the museum was 
opened, the difficulty has been to find room to display the 
large collection and to carry on the work of a technical 
library and inquiry bureeu. Last year an adjoining house 
was acquired, and is now largely used for administrative 
library purposes, and for two workshops for model- 
building and repairs. The collection of exhibits is arranged 
in seven large rooms. In the machinery section we noted 
a well-chosen selection of representative engine parts, pro- 
pellers, models of boilers and machinery. One of the out- 
standing models in the museum is that of a six-cylinder 
Burmeister and Wain Diesel oil engine. This is a one-tenth 
scale reproduction of the engine fitted to the motor ship 
Kedoe, and it is complete with its forced lubrication 
system and compressed air starting and manceuvring gear, 
which is capable of operation exactly in the same manner 
as in the original. The main engine is driven by # small 
electric motor. This fine model was the gift of B. E. Ruys, 
of the Rotterdam Lloyd, the Rotterdam Dry Dock Com- 
pany, and Burmeister and Wain, Copenhagen. In another 
room an interesting model of the Flettner rudder, sub- 
marine signalling gear and Kent's clear-view screen were 
seen. An unusually complete equipment is the Anchitz 
gyroscopic compass, with its demonstration models, while 
other navigation instruments include a Barr and Stroud 
rangefinder and a 2-kilowatt directional wireless installa- 
tion. There is also a collection of erane and coal trans- 
porter models, and the method of harbour building in 
Rotterdam is illustrated. One large room is entirély 
devoted to Dutch fishing industries, and 2 most instructive 
collection of models is there shown. 

We may refer to the exeellent technical library which 
has been formed and the large number of current technical 
journals of all countries which are available for reference 
An important part of the Institute is the enginéering 
inquiry bureau, where information is given on all matters 
relating to shipping, shipbuilding and engineering. In 
this department a large collection of trade catalogues is 
filed. During the winter lectures form a part of the pro- 
gramme, and a series of industrial films and lantern slides 
has been acquired, with the necessary projection apparatus. 
Some idea of the activities of the museum may be gained 
from the fact that the monthly average attendance is 
about 1500 visitors to the collection of exhibits and 700 to 
the‘library. During a similar period, 330 technical books 
were lent out and 40 technical inquiries were answered. 
The success of this very interesting movement owes 
much to the enthusiasm and the wide outlook of; the 
Director of the Museum and Institute, J. W. J. Baron van 
Haersolte, in which work he is ably assisted by Mr, B, E. 
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Aero-Engine Failures, 


So much has been heard recently regarding the trust. 
worthiness of modern aeroplane engines, particularly of 
such engines designed and built in this country, that the 
statements made on this subject by the Aeronautical 
Research Committee in its report for the year 1922 93 
will be read, we think, with some surprise. The Accidents 
Investigation Sub-committee having come to the concly. 
sion that * the stoppage of the power plant is one of the 
most frequent initial elements in an accident,’ data on 
the subject were sought from various squadrons of the 
Royal Air Force. Over a period of six months the number 
of reported power plant stoppages was 273, or one for 
every fifty-eight hours’ flying. The opinion is expressed 
that, consequent upon the voluntary nature of the returns 
and a certain lack of technical knowledge among some of 
the officers contributing to them, the figures submitted 
are incomplete and exaggerate the average length of time 
for which a machine may be flown without an engine 
stoppage. Even though the figure given be accepted as 
correct, the value arrived at is not gratifying. 

From an analysis of the different facts reported to have 
caused the stoppages, it was found that faults in the petrol 
system accounted for over 25 per cent. of the total. Faults 
in the magneto, sparking plugs and other parts of the 
ignition system were responsible for an equal number of 
stoppages and engine breakages for about 20 per cent. of 
the whole. The returns were classified according to the 
types of engines, referred to in the report as A, B, C, &c., 
and not by name, and it was established that, analyse 
thus, the incidence of the stoppages showed great variation, 
ranging from eighty-one for one design to three in another. 
The reports received from the squadrons were in most 
ceases insufficiently detailed to permit tracing the faults 
causing the stoppages to design, manufacture, mainten. 
ance or pilot’s error. The Committee, however, states 
its belief that between 20 and 30 per cent. of the stoppages 
were caused by faults of maintenance. Nevertheless, it 
urges that a simplification of the power plant installation 
and improved design of details would greatly aasist 
matters. 

The position as thus revealed will no doubt engage the 
earnest attention of our aero-engine builders. While the 
Committee's figures given above must destroy the belief 
that the engine is nowadays about the most trustworthy 
part of an aeroplane, those interested in the British 
industry may take heart from another portion of the 

-h Committee's annual report. During the year 
the Royal Aircraft Establishment subjected certain foreiyn 
aero-engines to the Air Ministry's type test—a very severe 
test, which, however, has been successfully: passed, anc| 
in some instances surpassed, by several British engines. 
The foreign engines tested were the Austro-Daimler 
350 horse-power, the Bayern 185 horse-power, the Benz 
200 and 500 horse-power, and the Korting twelve-cylinder. 
None of them successfully complied with the Air Ministry's 
type test requirements. The Korting engine broke down 
atan early stage, as a result, it was thought, of the whipping 
of the erank shaft, and the Austro-Daimler failed during 
the high-speed test, as a result of cracked pistons. The 
report has, however, a good word to say for the Bayern 
engine, for it showed the * exceedingly low " petrol con 
sumption of 0.45 Tb. per horse-power hour. 








SIXTY YEARS AGO. 


Ix our issue ot September 4th, 18€3, we read that 
progress was being made with the work of bringing a 
hnanch of the Charing Cross Railway into the City of 
London. The works referred to were, of course, the 
existing Cannon-street Station and bridge of the South 
Eastern and Chatham section of the Southern Railway 
The site required for the station was at the date in question 
being cleared. Part of it-— that portion lying between the 
tiver and Upper Thames-street-—was eneumbered Ly 
extremely old and dilapidated property, some of which, it 
was recorded, had escaped destruction in the fire of London. 
The site was once that of the Steel-yard, and the property 
op it bad recently been in use, in spite of its dilapidated 
condition, by the Victoria Dock Company for wharfage 
purposes. The remaining portion of the ground required 
for the station, that part lying between Upper Thames- 
street end Cennon-street, was at the date occupied by 
warchouses end offices, some of them of modern construc- 
tion. The bridge was being rapidly pushed on with by the 
contractor, Mr. Wythes, under the supervision of the 
designer, Mr. Hawkshaw, and was to be on exactly the 
same lines as those of the bridge at Charing Cross. As for 
the station itself, it was understood that it would be 
“even more spacious and imposing than that at Charing 
Cross.” . |. In an article on aluminium bronze atten- 
tion was called to the important part which the * new 
metal ” appeared destined to play in the arts. It was held 
that, its high price—the current London quotation was 
stated to be about 5s. an ounce—was for the time being 
against its employment separately, but that in the form ot 
an alloy with copper, 10 of aluminium to 90 of copper, it 
presented very valuable characteristics. At Woolwich 
aluminium bronze had been found to have twice the tensile 
strength of the best gun-metal and to be capable of 
manipulation with almost equal ease in every respect 
except in the matter of soldering. 





Tur July figures show a decline in the output of British 
iron and steel as compared with the ing month. 
Pig iron production amounted to 655,100 tons, as com- 
sn 692,000 tons in June and 399,100 in July, 1922. 

in blast numbered 206, a decrease of sixteen 
during the month, Steel ingots and castings totalled 
624,300 tons, the June figure being 767,000 and the July, 








disastrous visitation since 1855. Shocks of a somewhat 
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1922, figure 473,100 tons, 
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Electricity in Mines. 
No, VII.* 


Born drum type electric winders working with 
round ropes and reel type winders with flat ropes are 
made by Ateliers de Constructions Electriques de 
Charleroi, Belgium. The former are classified accord- 
ing to the working conditions, such as depth of wind 
and working load, and include cylindrical drum 
winders with or without balance rope, conical drum 
winders, cylindro-conical or bi-cylindro conical drum 
winders and Koepe pulley winders. 
this firm’s winders with round ropes are built either 
of cast iron or cast steel throughout, or alternatively 
arms and plate rims are mounted on hubs, and then 
machined in place. As the built-up frame is 
thoroughly braced in all directions, it is capable of 


withstanding any stress without risk of deformation. | 


Ihe rim is formed of a single plate with wood 


lagging, and in the case of drums of large diameter | 


the plate is grooved for the reception of the rope. 


Small drums are always composed of two solid | 
pieces with diametrical joints held together with | 


bolts. The company manufactures electric 

to meet British requirements, but the 
standard continental design has two drums, one 
being fixed and the other free to allow for rope 
adjustment. The loose drum in this ease is driven 
hy a hub which is keyed fast-in the main shaft, and 
ix connected to the hub by an ordinary pin coupling, 
in the case of small drums or by a special clutch, 
which can be thrown instantly into gear. This 
mechapisax—which is shown in Fig. 41—differs from 
the ordinary multiple fixed pin clutch, in that it 
consists of two revolving bolts A, which are fixed 
to the loose drum. Each bolt is operated by a simple 
lever, which is adjusted so that at the correct angle 
the fixed hub C can pass freely under the loose drum 
8. When the lever is rotated through an angle of 
180 deg. from this point, however, the rounded 
portion of the bolt engages with one of the semi- 
circular channels on the surface of the fixed hub, so 
that the two portions are firmly connected. A 
gle bolt. would serve tor the purpose, but a second 
holt is used to give additional safety. The brake 


trong 
winders 


| 





“Tus Exemcen” 


Fig. 41—CLUTCH MECHANISM 


hears upon the extreme periphery of each dceum, 
thus avoiding the necessity for intermediate mecha- 
usm. The company also supplies winding plant 
of very simple design for supplementary and emer- 
geney work. 

Conical drums, though more costly to construct, 
are strongiy recommended, since they dispense with 
the balancing rope. As in the case of the reel 
mechines evenness of torque is secured by the 
\ariation of the winding radius combined with the 
ilifference of load due to the rising and falling ropes. 
lle simplest construction is thet with staves of 
wood mounted on channel or L-shaped metal frame- 
work, and this construction is particularly suitable 
in the case of medium winding depths if the angle of 
the cone does not exceed 33 deg. In the case of 
angles greater than this, however, it is necessary 
1o wind the rope in grooved spiral metal guides. 
The extreme variation of diameter thus obtained 
inakes it possible to wind from very great depths 
‘The construction of these drums is similar to that of 
the cylindrical drums previously described, and offers 
the same advantages in respect of solidity, capacity 
to resist deformation, and safe working at any winding 
speed. 

The combination of a spiral portion with cylindrical 
portion of the maximum diameter, or cylindrical 
portions of the maximum and minimum diameters 
for large powers and deep shafts, results in very 
good torque and power diagrams when the electric 
drive is used. The construction of these drums is 
similar to that of the conical drums, except for the 
external shape, the two cylindrical portions having 
strong steel plate rims with a continuous spiral | 
groove. 

The Koepe pulley, which is claimed to be the 
simplest and lightest of all types, is essentially a very 


The drums for | 


is generally constructed of cast iron or cast steel, 
or alternatively it has a cast steel hub, with forged 
steel arms, and a rim assembled upon it; and the 


|two braking surfaces are an integral part of the 


driving rims. For ordinary double winding with 
flat ropes two reels are used, each consisting of a hub 
or narrow drum of cast iron in two pieces to which 
steel arms and driving surfaces are bolted. The 
reel system allows of perfect balancing of the static 
moments, and the motor is enabled to work under 
the most favourable conditions. As in the case of 
the drum machines there is a fixed and loose reel to 
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Fig. 42—-REEL TYPE ELECTRIC WINDER DRIVEN 


permit of cable adjustment. Normally the loose 








| of locking described above. 


reel is connected to the main driving shaft by means 
of a fixed hub provided with the patented system 
The other portions of 
these winders are the same in all cases. The gear 
wheels have double helical teeth which are accur- 
ately machined from the solid. The spur wheel is of 


least steel, and is made in two portions, whilst the 


pinion is of forged Siemens-Martin steel. The spur 
wheel and pinion are each supported by two pedestal 


| bearings, the whole of the four pedestals being carried 
| on @ substantial bed-plate bolted to the foundations. 








FIG. 48—-REEL TYPE ELECTRIC WINDER DRIVEN 


The gear wheels are enclosed in an oil and grease- 
tight sheet metal gear case. In the case of small 
winding plants the gears have straight teeth. When 
the drive involves the use of double reduction 
gear, the first pair of wheels is enclosed in an oil-tight 
gear case, the second pair being protected by a sheet 
iron cover. 

The brakes, which are the most important part 


of the machine, are solidly constructed so as to ensure | 


that they will act efficiently in the case of accident 





narrow grooved drum faced with wood, leather, 
hemp or asbestos fibre, or Ferodo, Raydo, &c. It 


* No, VI. appeared August 3st, 1923. | 


or other emergencies. In order to avoid shocks due 
to sudden seizure, the action is made progressive. 
The counterbalance safety brake, which acts upon 


ch 
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the main shaft in accordance with the mine regu- 
lations, is of the shoe type, which is easier to adjust 
and is stronger and more even in application than 
a band brake. No cast iron, or other material that 
liable to fracture, enters into the construction 
of these brakes, and they are capable of holding 
the machine under full load by their own pressure. 
During winding the counterweight is lifted by an 
auxiliary motion, which is either operated by com- 
pressed air in a vertical cylinder or by electricity. 
In the case of small winding plants the auxiliary 
gear is replaced by a pawl mechanism operated 
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BY DIRECT COUPLED DIRECT CURRENT MOTOR 


by an electro-magnet with hand release gear. Machines 
driven by three-phase induction motors are alsv 
fitted with a shoe type brake, acting as a rim brake 
on one of the couplings of the driving pinion. Accord- 
ing to the amount of control necessary, this brake 
is either operated by a pedal or counterweight con 
trolled by a small compressed air cylinder fitted 
with a special valve and giving a progressive action. 
The depth indicators of these winders—see Fig. 42-—— 
have two vertical lead screws with screwed nuts carrying 
pointers, the screws being driven from the main 
shaft ot the machine through an intermediate gear- 


BY A GEARED ALTERNATING CURRENT MOTOR 


ing housed in base of the machine and working 
lin oil. The cursors have frictionless retardation 
| pawls and also acceleration indicators when direct 
'current is used. The indicator carries two regula- 
tion warning bells of different tones and also 
the control instruments, which must be con- 
stantly under the attendant’s observation. Each 
of the two screws can be thrown out of gear 
independently, and they are adjustable to one- 
fifth of a turn. On the control platform there 
is a lever for controlling the starting rheostat, and 
a brake lever, or two brake levers when alternating 
current is used. There is also a regulator for operating 
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DIRECT-CURRENT WINDER FOR MINES. 
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FIG. 45—BI- CYLINDRO -CONICAL WARD-LEONARD ELECTRIC WINDER 





FIG. 46—BI-CYLINDRO-CONICAL WINDER SHOWING BRAKE GEAR 
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the plant at reduced speed when the winder is raising | 
or lowering men, or for rope or shaft inspection. | 
At the base of the control platform there are inter- | 
locking and controlling devices which prevent in- 
correct movement of the levers. These require 
no special attention and work on their own accord. 
A system of links connects the depth indicator with 
the rheostat lever, which moves the lever automatic- | 
ally towards the vertical or rest position, and at | 
the end of a hoist it brings the machine to a dead 
stop. 

A patented safety device, consisting of a valve 
box and a counterbalance release mechanism, which | 
is kept out of action during winding, is interposed 
between the cylinder of the safety brake and its 
distributing valve. The fall of the counterbalance 
closes the compressed air inlet and opens the exhaust 
valve, which brings the safety brake into operation. 
\t the same time a link motion, operated by a 
heavy counterbalance, brings the winding rheostat 
nearly to the zero position. The motion is arranged 
for hand setting, and the device comes into action 
under the following conditions :-—(@) If the torque 
on the winding drum exceeds the maximurn limit, 
as would happen, for example, in the case of seizure 
of the cage by the guide ropes or rails ; (6) if the 
speed of the motor reaches the danger limit; (c) 
if the cage is in danger of striking the head sheave ; 
(d) if there is a failure in the supply of current, 
or @ failure in the current supplying the electro- 
magnets ; and (¢) ifa push button is operated by the 
attendant. When an auxiliary motor is fitted, 
this mechanism is not required, as the current failure 
causes the counterbalance to act directly on the 
brake motor and thus stops the machine. . There 
is a regulator for each of the compressed air auxiliary 
motors, but we must now pass on to the electrical 











by means of a hand wheel within easy reach of 
operator. 


| 


the | vided in the foundations of the machine, and is 
The amount of liquid discharged by the | actuated by a screw hand wheel, so that the fly-wheel 


pump is calculated so that progressive insertion of | may be brought rapidly to rest at the end of a day's 


the resistance is obtained in the desired manner, 
and is not influenced by too rapid movement of the 
sluice gates. In other words, the output of the 


| pump is the determining factor in the operation. - 
Certain operating conditions, such as the depth | 
of shaft and speed of winding, may make the use of | 


induction motors undesirable on account of excessive 
waste in the starting resistance and the Ward- 
Leonard system may prove better. The driving 
motor in this case is, of course, a continuous current 
machine-—as shown in Figs. 45 and 46 on page 
260—-with independent excitation, and it takes its 
supply from a generator with variable excitation, 
the variation being obtained by a rheostat connected 
with the control lever. The generator is driven 
by an induction motor supplied with high-tension 
current from the power station, and the generator 
and motor may run at a high speed in order to re- 
duce the initial cost. The exciter is either fixed 
on the shaft of these two machines, or it may 
be driven by a separate induction motor. By varying 
the field current of the generator the voltage of the 
latter may be regulated over a wide range, and as 
the terminals of the generator are directly connected 
to those ot the winding motor, the speed of the motor 
depends solely on the excitation of the generator. 
Each position of the control leyer corresponds 
to a predetermined winding speed which is practic- 
ally independent of the load. The reversible charac- 
teristics of electrical machinery allows of regenera- 
tion of electrical energy when lowering or braking, 
the winding motor acting as a generator and feeding 
the generator which in turn motors the machine 


to which it is mechanically connected. 








FIG. 4 


side of these winders. Examples of reel type winders, 
with flat ropes, are shown in Figs. 42 to 44. The 
use of slip-ring induction motors—as shown in Fig. 
43-——is now, of course, pretty general. Modern gear 
trains with double helical teeth will transmit large 
powers at high speeds, and the employment of motors 
running at speeds of from 500 to 750 revolutions 
per minute is permissible. 

Starting may be done either with a metallic or 
liquid resistance, according to the power of the 
motors. The metallic resistances consist of special 
iron grids with a cross section suitable for the current 
that has to be dealt with, and three sections are con- 
nected in star with six or nine sub-sections. These 
are inserted or cut out of the circuit by a controller, 
which is also capable of reversing the direction of 
rotation of the motor by changing over two of the 
stator phases. For outputs greater than 100 
horse-power, however, the change over is made after 
the circuit has been broken by means of an independent 
contactor device. In the case of high-tension motors 
the change is also made by means of an external 
contactor. The liquid rheostat, with fixed elec- 
trodes and circulating pump, is used when the power 
exceeds 300 horse-power. This form of controller 
is easily handled, for only a small effort is needed 
to move the balanced sluice yates which regulate 
the extent to which the plates are immersed, and 
differing amounts of resistance are, therefore, in- 
troduced into the rotor circuit. The liquid is cooled 
by an independent cold water circulation system, 
and the cooling is increased by the churning action of 
the pump. 

The movement of the solenoids of the stator reversers 
is brought about automatically at the same time 
as that of the sluice gates. The lower sluice gate 
of the rheostat, which gives maximum resistance 
for shaft inspection, &c., is separately _ controlled 


ALTERNATING AND DIRECT-CURRENT REEL WINDERS 


conditions, the alternating current motor operates 
as an asynchronous generator and feeds back elec- 
trical energy to the power station. These qualities 
give the motor of the Ward-Leonard system remark- 
able flexibility in respect of controlling the speed 
and precision of winding movements, thus result- 
ing in power economy during starting and stopping, 
the losses being reduced to those in the exeiting 
rheostats, which are relatively insignificant. The 
transformation losses in the two machines must, 
however, be taken into account when considering 
the question of which system shall be adopted, and 
the flexibility of control, precision of movement, 
safe working of the Ward-Leonard system, must 
be balanced against the higher initial cost. The 
fine subdivision of the starting rheostats ensures 
very pertect speed control, the slightest movement 
of the lever producing a change in speed. An addi- 
tional resistance for slow winding, for shaft inspec- 
tion, &c., and also dependent on the angular move- 
ment of the lever, is used in the exciting circuit 
of the generator, and this resistance is put into circuit 
by a small switch mounted on a pedestal within easy 
reach of the attendant. 

The Ilgner system, based upon the recovery 
of kinetic energy from the heavy fly-wheel and which 
accumulates energy during light loads, is satisfac- 
tory where the power of the supply station is in- 
sufficient for the starting periods, or where the varia- 
tions caused by starting is likely to have an un- 
favourable effect upon other circuits fed from the 
same supply source. In addition to the Ward- 
Leonard equipment it consists of a Siemens-Martin 
fly-wheel annealed and accurately -machined: It 
is mounted between two bearings and connected 
to the converter group by a flexible or electro- 
magnetic coupling. A sheet iron safety cover com- 
pletely covers the wheel. 


Under these | 


| work, or at any other time when a stop is necessary. 
|The bearings are lubricated either by rings or by 
| oil under pressure. In addition to the pump operated 
| from the converter set a small emergency pumping 
set is provided, and also a compressed air reservoir 
with all the necessary accessories to secure unin- 
terrupted oil circulation. The Ilgner group of 
machines is supplied either with or without a load 
equaliser, which has the effect of mtroducing an 
artificial slip independently of the load on the motor, 
so as to secure a fairly constant load on the shaft 
of the induction motor. The exciter provided on 
ithe end of the group of machines ensures that in 
the case of interruption of the current the whole 
load may be hoisted by the application of the energy 
stored in the fly-wheel. In order to justify the 
employment of the fly-wheel, and to ensure that it 
effects a real economy, the frictional losses in bearings 
and the losses due to air resistance, must not be 
overlooked, 

The London offices of Ateliers de Constructions 
Electriques de Charleroi, Belgium, are at 56, Victoria- 
street, S.W. 1. 











The Subdivision of Large 
Passenger Steamers.* 


By A. C. F. HENDERSON, 


THis paper is intended as a statement of the position 
from the shipowner'’s point of view of large passenger 
steamers in relation to present and possible future sub 
division regulations. The Convention of 1914, the rulings 
of which have been in force in Great Britain only, hes 
proved itself in. the light of experience to have imposed 
restrictions on the development of sea-borne trade in 
precisely the manner which it was intended to avoid. There . 
is nothing specially remarkable in this, as the decision. 
made at that time no doubt were influenced by the 
proximity of one of the greatest marine disasters—the loss 
of the Titanic—-of all time. During the last few years, as 
# result principally of the agitation made by British ship 
owners, much time and trouble has been devoted to the 
| task of recasting the rules for the subdivision of ships, so 

that the Convention may be modified in such a manner 
that economic restrictions will be removed and standards 
| adopted which will be acceptable to and made operative by 
all the principal maritime countries of the world. 

In order to obtain the proper mental perspective, it is 
| necessary to recall briefly the recent events which have led 
up to the present situation. The first step towards a 
reform was a conference held at the British Board of 
| Trade in October, 1921, at which shipowners were invited 
| to put forward a scheme which would provide a standard 
| of safety at least higher than that existing before the 
Titanic disaster, and also remove the disabilities which had 
| resulted for the time being in almost a complete cessation 
| of passenger shipbuilding in Great Britain. 

| Previous to this, in May, 1920, an informal conference 
| had been held in Washington, U.S.A., to discuss the whole 
| question of subdivision, the result of this conference 
| being the adoption as an interim measure of a partial 
| scheme which gave relief to a limited class of vessel of the 
| intermediate type. The next step—-the details of which 
j are widely known—-was the International Shipping Con- 
| ference held in London in November, 1921, at which a 
| Committee was appointed to consider and report on the 
| manner in which the Convention should be modified. 
| This Committee commenced its work in May, 1922, and 
was composed of technical experts from all the principal 
| maritime countries. Concurrently with all this work, an 
Informal Committee on Bulkheads and Water-tight 
Subdivision, appointed by the President of the British 
Board of Trade in December, 1920, had been consulting 
upon the criterion of service and other cognate questions. 
The work of this Committee has not yet been made public, 
so it is not possible to make detailed reference to it. It 
| will suffice, however, to say that the recommendations 
made in their first report, dated November 15th, 1922, 
supplied ample evidence that the considered opinions of 
the International Committee of 1921 had been almost 
completely disregarded. This attitude threatened to 
have the most serious effect on the future construction of 
large fast passenger steamers of the highest type. It was 
this aspect of the question which prompted me in the early 
part of this year to offer to read at the Spring Meetings of 
this Institution, held in London, a paper pointing out the 
inherent difficulties of formulating hard-and-fast rules 
for the subdivision of large passenger vessels, without 
fully appreciating the effect of such rules on the earning 
capacity of the resultant ships. The Council, however, 
decided that the time was inopportune for public discussion 
on the subdivision question, and it was not for me to 
criticise the wisdom of their decision. 

As a result of action taken by the British Chamber of 
Shipping, the Board of Trade invited the British members 
of the International Subdivision Committee to meet the 
Informal Committee and discuss their report. On April 
4th, 1923, the Informal Committee completed their second 
report to the President of the Board of Trade. As a 
result of the discussion in January, the standard recom- 
mended therein for large passenger vessels showed some 
signs that the practical economie conditions had been 





| 


given more consideration than was indicated in their first 
report, but it still fell very far short of what was held to 
be reasonable and possible by the shipowners. So far 
as the intermediate types are concerned, their proposals 
allow sufticient latitude in regard to draught and length of 
hold in all but a very few cases, but it may be remarked 
that an unnecessarily retrograde step seems to have been 
taken in recommending a standard which in some measure 


* Institution of Naval Architects, Holland meeting, Sep- 


A shoe brake is also pro- | tember 3rd, 1923. 
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is more severe than the alternative method which resulted 
from the informal conference at Washington. 

it is in view of this not entirely satisfactory state of 
afiairs that I would like to offer a few remarks from the 
shipowner’s point of view. To an unprejudiced observer 
there must occur the thought that the problem presented 
can be solved satisfactorily in two ways, whether in one 
or the other depending entirely on the point of view from 
which the solution is attempted. The shipowners’ attitude 
is that any modification of the Convention rules for sub- 
division must provide for a big improvement on pre-war 
practice, but should avoid dealing in standards with 
which no State in its capacity as guardian of the travelling 
publie need concern itself. It is their belief that such a 


policy is the most likely to result in international applica- | 


tion of a revised Convention, which is an object to which 
they attach the greatest importance as the only method 
of maintaining a high standard of shipping generally and 
of producing fair competition amongst all nations. They 
have expressed the opinion that the highest standard 
which should be made obligatory by law should be a two- 
compartment standard with a 10 per cent. margin for 
contingencies, and, in addition, for ships over 650ft. in 
length, the bow protection efforded by arranging the 
first three compartments within the floodable length. 

The British Bulkhead Committee of 1912-15 recom. 
mended an upper limit corresponding to a 0.33 factor of 
subdivision for all ships 800ft. or more in length, i.¢., on 
the assumptions made, a three-compartment standard 
throughout. The Convention limit was 0.34 at 899ft., 
but the Informal Committee, which includes among its 
members several of the original Bulkhead Committee, 
beat all records by proposing to abolish higher limits 
altogether, and continue the curve according to a formula 
which produced a factor of 0.275 at 1000ft. It would be 
interesting to know on what grounds this proposal was 
made, or how such a ship could ever be operated. 

It may be argued by many that the shipowners in 
recommending a factor of subdivision of 0.45 in place of 
0.34 are trying to sacrifice a high standard of safety to 
save their pockets, or, expressed in a more charitable form, 
in order to provide the public with cheaper travelling 
facilities. This is not so, They maintain that the ship 
built to a 0.45 factor is as safe as one built to a 0.34 factor, 
and in the absence of any absolute standard with which to 
make comparisons this contention cannot be disproved. 
The Bulkhead Committee in 1912-15, and now the In- 
formal Committee, to all appearances have recommended 
standards for the big ship which have been evolved by 
extending a mathematical formula. It is, perhaps, true 
that they had no option, but it still remains to be pointed 
out that they have been working on an unsound founda- 
tion, What must be emphasised is that the factor 0.34 
of the Convention is wrong, and if it be shown to be wrong 
economically, just as the B curve of the Convention 
has been shown te be wrong, then now is the time to 
alter it. 

I am endeavouring to state the case for the large pas- 
senger vessel because although such vessels are, and pro- 
bably will be, few in number, at the same time they form 
an important integral part of the merchant fleets of the 
world. The difficulty of producing an economical design 
for these ships involves different problems from those 
appertaining to ships which partly depend for their com- 
mercial success on the carriage of cargo. In the latter 


case, success or failure as a commercial and national asset | 


depends on facts which can be easily demonstrated. 
large passenger steamers conditions are entirely different, 
as the features of design which combine to produce a 


set terms. The deadweight that has to be carried does not 
vary appreciably from voyage to voyage, and the draught 
which, in the largest types at any rate, has to be the 
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successful ship cannot readily be defined or expressed in | 





consistent with safety must be avoided. Its effect is of 
far more than paper significance, and can be fully appre- 
ciated only by those with long experience of the difficulties 
of design and management of big ships. 

It has been the considered opinion of all those bodies 
which have been investigating the subdivision question 
that the advantages of the factorial system of subdivision 
outweigh its disadvantages. From some points of view 
it is an irrational system, but at the same time it provides 
a convenient medium for the operation of a criterion of 
service. The factorial system depends for its rationale on 
an increase in reserve of buoyancy after damage as the 
length of ship increases, and as the type approaches the 
purely passenger vessel. This is only true if the damage 
sustained is not sufficiently widespread to lay open to the 
sea more than the floodable length. Consideration of this 
fact shows that a decrease in factor does not necessarily 
lead to a corresponding increase in immunity from disaster. 
In very large ships the importance of surviving primary 
damage becomes, by reason of the large number carried, 
of greater relative importance than in smaller types. In 
other words, the most desirable feature in big ships is not 
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so much the provision of reserve of buoyancy after damage, 
as avoidance of the total destruction of reserve of buoy- 
ancy when the accident occurs, i.¢., a good compartment 
standard should be the underlying principle to have in 
mind when framing regulations for the ing of bulk- 
heads in ships of this type. In the 1914 Convention, the 
highest standard deemed necessary for any type of ship 
was indicated by a factor of subdivision of 0.34. This 
factor was associated with primarily passenger-carrying 
vessels of 900ft. or more in length. On the assumptions 
made, this represented slightly less than a three-compart- 
ment standard, or, it might be inferred, an extremely 
good two-compartment standard. It is, as I have already 
stated, obvious from the nature of the blem thet no 
absolute standard can be set up by Which the safety of a 
ship ean be judged. Any comparison which can be made 
must be relative only. Sir Westcott Abell devised such a 
method in this paper on “ Safety of Life at Sea,’’ presented 
to this Institution in 1921, by comparing the chances of 
loss of bulkheads. Some comparisons have been made on 
similar lines, considering only the chances of loss of such 
number of bulkheads as will open to the sea more than the 
floodable length. 

The factorial method is not altogether reasonable in its 








C, an additional cross bunker must be fitted at the fore 
end of the boiler-rooms, which occupies space which j), 
arrangement C can be used for other purposes. The con. 
trast between the two in respect of resistance to damage 
is very marked. The inner wall of the oil tanks is 12(t. 
to 15ft. from the ship’s side, so that in all cases, excopt 
perhaps very violent collision, the effect of damage to the 
shell will be confined to the oil fuel tanks. In arrangemont 
D even small damage to the shell in wake of a boiler-room 
would have quick and serious results, but the most signi. 
ficant point is the comparative result of a long ripping 
blow, which in C would probably-be confined to the side 
tanks, but in D would flood two boiler-rooms and one cross 
bunker. The extent of flooding in the two cases is shown 
by the shaded aréas in the diagrams. This constitutes 
one of the most serious objections to decrease of factor us 
a means for providing an apparent increase in safety. 

Another practical point which must be kept in mind is 
that in the event of oil fuel running short or its price 
becoming prohibitive, the side bunkers provide the on|y 
possible chance of reverting to coal burning. 

Taking these facts into consideration, it can be see: 
that the factor of subdivision is not a sensitive criterion of 
a ship's immunity from disaster. A considerable number oi 
designs have been examined with a view to estimating 
their comparative safety when arranged so as to conform 
to the standards of the Convention and the shipowners 
proposals respectively. In each comparison, the arrange 
ment of bulkheads was arrived at after due regard to 
practical requirements. The conclusion reached is perhaps 
not unexpected, viz., that up to a certain length of damage 
assumed there is nothing gained by working to a 0.34 
factor as compared to 0.45, and assuming that immediat« 
loss through destruction of all reserve buoyancy is tlie 
correct criterion for big ships. “Beyond this certain lenzt! 
of compartment which increases with increase in length oi 
ship, the advantage naturally lies with the smaller factor 
In a vessel of the Aquitania size, there is nothing to choos» 
between the two with an assumed length of damage oi 
44ft. at any point in the length of the ship. In a vesse! 
965ft. by 105ft. by 65ft., designed to conform to a factor 
of 0.45, the “ safe length of damage ™ is nearly 80ft. A: 
the Washington Conference considerable stress was |ai| 
on the greater likelihood of damage being sustained at 1! 


fore end than at the after end of the ship. If compari. 
are made considering the forward half- only, i: 
each case there is generally a higher safe heommon |v 


the two arrangements. In some cases, with assume! 
damage of big proportions, zones occur int! 
0.34 arrangements, where they do not in the case of . 
similar ship designed on a 0.45 fector. Another merkr«( 
tendency was observed, which ean be traced to the simul! 
choice in length of boiler-rooms which is available to t!\ 
designer, that is, that over a range of lengths designs whic! 
conform to a 0.34 standard in actual practice come wit hi: 
the limits of a 0.31 factor. 

There are an infinite number of different arrangerme::'- 
of bulkheads possible within the limits of a particulu: 
factor of subdivision, all of which will afford a differe:' 
degree of immunity from loss for any assumed length © 
damage. The significance of this method of comparis«:: 
——— principally on the length of underwater dama,. 
assureed, as any variation in respect of permeability 11+) 
reasonably be assumed to be common to the Be cose. 

. The only indication in the Convention ax 1. 
longitudinal extent of damage which was taken into co: 
sideration is the lower limit of length of compartment 
viz., 10ft. Sir Archibald Denny, in the discussion on Si: 
Westeott Abell’s pa alreedy referred to, stated tha: 
the average length dhtetahle Viz., 40ft., was too 
great a length to be assumed. It seems therefore that ii 
the object of the Convention is to cater for normal, » 
distinet from abnormal circumstances, there is no advii. 
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maximum possible, is lumited by shallow water in harbour | practical application. When various factors of subdivision | tage in unposing any more stringent standerd than that 


entrances. If the draught is fixed, the ship with the wider 
specing of bulkheads will have to have the greater bulk- 
head depth, if both are to conform to the same standard of 
subdivision. Alternatively, additional bulkheads would 
involve increase in cost in respect of steelwork, water- 
tight doors, escape ladders and trunks, &c., and also 
embarrass the designer in arranging the statutory number 
of davits between the closer-spaced hatches. But over 
and above this, which in itself is bad enough, is the fact 
that increase in depth to bulkhead deck means increase 
in the volume of space above the crown of the boiler- 
rooms which can be devoted to no useful purpose what- 
soever, but on which dues have to be paid, and even more 
important is the inevitable increase in the total depth of 
the ship. As it is, the present big ships are very high out 
of the water; and quite apart from the obvious stability 
objection, any further increase which must ensue if the 
same accommodation is to be provided with the increased 
depth to bulkhead deck will still further aggravate the 


are applied to any particular length of ship, there exist | 
certain points at which, in order to fulfil the required con- 
ditions, it is necessary to introduce one and perhaps more | 
additional bulkheads, which, in effect, produce locally a | 
spacing which is within the limits of a higher factor of 
subdivision. 








difficulty of arranging for efficient handling of the ship’s 
lifeboats in case of emergency. The efficient handling of 
lifeboats in these large vessels and the necessity for doing 
80, is one of the most serious problems on the large modern | 
liner. It is obvious, therefore, that any increase in severity 
of subdivision over and above the minimum reasonably 





This closing up of bulkheads obviousl 
inereases the chance of damage to more than one bulkhead, 


| prejudice to the ship as a commercial asset. 


recommended by the shipowners. To illustrate the effec! 


| of the factorial system, as applied to very large ships. 


flooding diagrams are given for two different arrangements 
of bulkheads in ships of equal dimensions, each of which 
have resulted purely from considerations of design. The 
position of none of these bulkheads can be altered without 
In arrange 


and under some circumstances will lead to more extensive | ment A—-Fig. 2—the factor necessary for the spacing of 


flooding of the ship. The diagrams C and D, Fig. 1, illus- | 


trate this point. Arrangement C conforms to the standard | 
recommended by the shipowners, i.e., two-compartment | 
with a 10 per cent. in. Arrangement D is what 
would result if the same number of boilers and the same | 
oil fuel capacity had to be provided on a subdivision factor | 
of 0.34. In the former case, in a total length of 320ft., 
it has been possible to arrange thirty boilers in four | 
boiler-rooms, with a series of small oil bunkers at the | 
ship’s side, which constitute an unbroken iuner skin for | 
the whole length. 
In arrangement D, owing to the smaller factor of sub- | 
division, additional bulkheads have to be introduced, and 
in order to install the same power the boilers have to be | 
arranged five abreast, which makes it qe to pro- | 
vide the protection of an inner skin. oreover, if the 


saine quantity of oil fuel is to be carried as in arrangement | machinery spaces. 


bulkheads is approximately 0.42, but the forward half- 
length of the ship conforms to a three-compartment 
standard and the four forward compartments come within 
the floodable length. In arrangement B—Fig. 3—the 
necessary factor is again approximately 0.42, but the 


actual spacing of bulkheads indicates a three-compart- 
| ment ctanéeed right up to the efter end of the machinery 
space. The converse of this curious state of affairs, 


namely, that if the ship conforms to a three-compartment 
practically throughout, it can be built under a factor of 
0.33 does not hold good. It will be seen in each of the 
diagrams that the critical points occur at each end of the 
machinery 8 The important point is that the length 
of the midship superstructure, in which is bound up a large 
percentage of the earning power of the ship, is determined 
by the length of holds immediately before and abaft the 
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These results show clearly that the factorial method | 
applied to big ships provides no indication of the standard 
that may be obtained in actual practice. It would be 
interesting to know the opinion of this representative 
body as to whether the standard of safety embodied in 
these two arrangements is considered as fulfilling the spirit 
of the Convention that the ships would be subdivided as 
closely a8 possible having due regard to the service for 
which they are intended. As a general rule, nothing can 
be gained by arguing about general principles on a basis 
of particular cases. The~defence in this instance is that 
vessels of the largest size are always particular cases, and 
the force of this argument is enhan for this very reason. 
In no other case has any attempt been made to formulate 
statutory requirements of a quantitative nature to be 
applicable to vessels of extreme dimensions. As an 
example, the proposed new load line regulations stop at 
600ft., whilst the rules of the various classification societies 
do not attempt to deal with ships approaching the size 
of the largest types. 

The suitability of safety of life at sea as a subject for 
international legislation is in itself a very doubtful question. 
It has been assumed that the safety of the travelling public 
is & matter of national concern, but it is a moot point 
whether it is reasonable to expect full agreement on such 
subjects. The traveller in the majority of cases is the least 
conscious of the risks he takes. If he examines his chances 
at all, it is at best only subconsciously. The careful 
traveller, in summer at any rate, would elect to go from 
Glasgow to London by sea if he wanted to take a minimum 
of risk, but such a procedure would be considered absurd 
if undertaken with that object in view. Marine disasters 
of the first magnitude are mercifully rare, and the increased 
aids to navigation now available in the nature of radio- 
telegraphy and direction-finding should still further reduce 
the chances of their recurrence. 

In 1914 the British Government took the lead in enforc- 
ing the provisions of the Convention. At that time, no 
one, I think, anticipated the full consequences of this 
action. It has been proved, however, beyond doubt thet 
it is in the common interest of all nations to come to full 
agreement as to the form which any revision should take. 
When dealing with such matters internationally, I believe 
that the only hope of obtaining this agreement lies in the 
establishment of a standard which obviously provides 
adequate security and just as obviously will not prove 
economically unsound in its operation. Any further 
elaboration can more appropriately be dealt with by each 
individual State. It has up till now been the privilege of 
the few to be able to build very large steamers, the total 
number built in the last thirty-five years being compara- 
tively small, and the future holds out no prospect of their 
number being very largely increased, but I would again 
emphasise their importance in commerce and communica- 
tions generally. The magnitude of the undertaking 
involved in laying down such vessels is so far-reaching as 
to be out of all proportion to the significance of mere 
formule. The economic needs of the times have to be 
carefully weighed and the cost involved estimated within 
very narrow limits before embarking on such an enterprise, 

In designing big ships in the future, much will depend 
on developments in the type of propelling machinery. It 
is not unlikely that for some time yet steam will have to 
provide the power, and whilst water-tube boilers of the 
small tube type are entirely unsuitable for merchant 
ships, no appreciable economy of space results from using 
the large tute type in place of the cylindrical boiler. The 
result is that even with a high degree of superheat and all 
modern improvements, a very large number of boilers 
have to be accommodated. It is, however, quite possible 
that our ideas as to the propelling machinery for big 
vessels may undergo a radical change in the next few 
years. 

I am of the opinion that whilst subdivision is un- 
doubtedly the primary consideration, it is unnecessary to 
evolve detailed legislation dealing with that part of the 
problem which in the nature of things will in every par- 
ticular case be subjected to the closest possible scrutiny 
by the best experts. It is impossible to coerce any 
Government to abide by international rules or prevent 
them building ships to a lower standard if, in their opinion, 
economic considerations demand it. But this, unfor- 
tunately perhaps, will not deter passengers booking berths 
in such ships. It is quite possible that international 
agreement could be obtained on the standards set out by 
the shipowners, and from the arguments put forward in 
this paper it is not unreasonable to claim that uate 
satety is provided by these proposals. Some credit ought 
to be given to owners for the will te achieve the greatest 
possible measure of safety consistent with economic 
requirements. The incentive to do so is very great for 
obvious reasons, as the loss of a big ship means financial 
loss immeasurably greater than the value of the ship, 
to say nothing of the loss of reputation involved. There 
may exist in some minds the feeling that any ae meee 
apparently, to relax the standard for big ships is not 
entirely from disinterested motives. I can only express 
the hope that the contents of this paper will serve to stem 
such a trend of thought. 


| 











Orerations have been begun in connection “with 
building a harbour on the extreme north of the Kathiawar 
coast, about five hundred miles north on the coast line of 
Bombay. It is known as the Beyt Harbour Scheme. 
Che site selected is very suitable for the purpose, as it lies 
in a sheltered position between t Island and the main- 
land, within a mile of Adatra, which is the rail-head of a 
newly constructed line. It is excellent in many respects, 
chiefly due to the fact that calm deep water obtains com. 
paratively near the shore. The jetties and h 
will be connected with Adatra station by a branch line of 





railway. The work consists of the construction of a 
reinforced concrete pier, 400ft. in ; together with 
the ay thereto it will be about 500ft. long. The 
superstructure and docking are to be built on foundations 
of combined pile and cylinder construction. Pile driving 
has just commenced. The whole scheme, together with 
the railway to Dwarka, is estimated to cost about 





Rs. 40,00,000. 
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THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


An Improved Tone. 


THERE was undoubtedly an improved tone on 
the Birmingham iron market to-day—Thursday. Inquiries 
seem to indicate an enhanced demand, and both producers 
and consumers are less pessimistic. Some orders received 
by Midland smelters, although not large so far as tonnage 
goes, were a distinct improvement on recent experience. 
Both forge and foundry iron were called for, and additional 
orders would have been placed but for the divergent views 
of makers and consumers as to prices. Though buyers 
are not yet sufficiently confident as to place large orders 
for forward requirements, many iron and steel masters 
on ’Change thought they perceived light breaking through. 
They point to the revival of the Indian sheet market, the 
activity in tin-plates, the adoption of an eight hours’ day 
in America—which, they say, will react in favour of this 
country— and one or two other factors as being favourable 
omens of better trade. 


Pig Iron and Prices. 


If consumers of pig iron could be convinced that 
prices have reached bottom, there are evidences that a 
revival of buying would almost immediately set in. Stocks 
of foundry iron are approaching exhaustion at many 
engineering establishments, and they are being cautiously 
renewed, but consumers generally are not convinced that 
lower prices will not be forthcoming later on, and they are 
holding off as long as they possibly can, only buying just 
sufficient material to carry them on from day to day. 
Though smelters consider to-day’s prices unremunerative, 
they have relatively large stocks on hand, and many of 
them prefer to cut their losses rather than wait for a pro- 
blematical revival of demand. Consequently, business 
which has been put through has been completed at lower 
prices, and the low quotations which were exceptional last 
week rule the market this week. North Staffordshire 
No. 3 foundry is selling at from £4 12s. 6d. to £5; North- 
amptonshire forge at £4 2s. 6d. upwards; No. 3 foundry 
at £4 10s. to £4 12s. 6d.; Derbyshire forge, £4 4s.; and 
No. 3 foundry, £4 12s. 6d. to £4 13s. 6d.—all at furnaces. 
Smelters in the Midlands complain of the unprofitable 
character of business, and claim that the industry has 
little chance of getting on to an economic footing until 
coke prices are considerably lowered. They note that the 
export demand for coke is not what it was, and reports 
indicate that it is likely to be less in the future. ey 
have hopes then of cheaper fuel, and consequently of more 
remunerative prices for their product. 


Nut and Bolt Iron Cheaper. 


The nut and bolt industry of the Black Country 
is extremely quiet, and the outlook is disquieting in view 
of the continuance of the boilermakers’ strike, which 
increases the stagnation of shipbuilding. Staffordshire 
ironmasters who specialise in bar iron suitable for that 
industry consequently find the calls upon them very small. 
Moreover, every order which comes on to the market is 
keenly competed for, both Lancashire and Belgian houses 
being in the market. Staffordshire mills this week reduced 
their quotation to £10 15s. This is half-a-crown below the 
quotation of Lancashire competitors, but the latter are 
bidding resolutely for the few orders which are about, and 
are not disposed to lose orders for the sake of half-a-crown. 
Except on the score of quality, neither Staffordshire nor 
Lancashire houses have any chance of competition with 
Belgium, which is securing an increasing volume of busi- 
ness at from £8 15s. to £9 per ton delivered. The marked 
bar houses which are not subject to the same amount of 
competition are able to keep their mills o ting full 
time, though they cannot see many weeks a They 
adhere to the £14 10s. standard. Unmarked bars still 
sell at £12, and merchant bars from £11 15s. to as low as 
£11 10s. The demand for chain-making iron has shrunk 
to very meagre proportions, owing to the state of the ship- 
building industry. 


Galvanised Sheets. 


Galvanised sheets maintain their strength, being 
quoted £18 10s. for home and £18 15s. to £19 for export. 
Additional bookings have been made, mainly for the 
Indian market. The sheet industry seems to be well on 
the road to substantial revival. Black sheets are also a 
firmer market at £13 10s. This is a matter of some im- 
portance to South Staffordshire, where considerable 
quantities of this material are produced. 


Steel Sections Reduced. 


Steel sections have now been definitely reduced 
5s. per ton, bringing the price of angles and joists to £9 10s. 
and tees to £10 10s. Last week, ae in this letter, 
there were many steel firms accepting these prices, which 
have now become general. Small bars, Staffordshire make, 
are now quoted £9 10s. to £9 15s.; Lancashire mills want 
£10 15s. for steel bars of Crown quality, with the usual 
extras. Steel plates still command £10, and hoops continue 
on the basis of £12 at works. Prices of semi-finished steel 
show considerable divergence, and while several steel 
works quote £8 for ordinary 2in. soft steel billets, others 
have accepted £7 12s. 6d. Most of the makers want 
£7 15s., and this is about the market level. At this price 
continental competitors have little chance to recover a 
footing in the market. Owing to a shortage of semi- 
finished material in France, coupled with increasing cost of 
production, continental quotations have hardened, and 
very few of the lines they offer are now competitive. 
Some billets continue to come in at £7 10s. delivered, and 
on old contracts at still lower prices, but a typical quota- 
tion received this week offered billets at £7 15s., which is 
the same as native quotations. One line in which Belgium 
is still meeting with success is in regard to joists, which 
can be sold over here at £8 15s., against the home price of 





£9 10s. In view of the activity in building, these importa- 
tions are an unwelcome development. The entry of 
additional iron mills into the steel re-rolling business has 
caused prices for this material to become rather keenly 
competitive. 

Boilermakers’ Dispute. 

Keen disappointment is felt in Midland engineer- 
ing circles that the deadlock arising out of the shipyard 
dispute and the lockout of boilermakers is apparently 
to continue. Many Midland and especially Black Country 
industries are beginning to be seriously affected, and this, 
in turn, revolves upon iron and steel masters in this area, 
who find the demand for material from such industries 
as the nut and bolt and chain and anchor trades dwindling 
to nothingness. Whether anything will emanate from the 
Trades Union Congress, it is too early at the time of writing 
to determine, but it is sincerely hoped a solution of the 
difficulties will soon be found. 


Fewer Workless. 


A step in the right direction is recorded by the 
latest unemployment figures for the Midlands. For the 
last few weeks increases have been reported, but the latest 
figures show a small but welcome decrease of 1221, the 
total number out of work being 169,733, as compared with 
170,954 the previous week. There is, unfortunately, an 
increase of 96 in the Birmingham area. The ate 
figures for the Midlands are:—Men, 123,698; boys, 
4634 ; women, 35,599; girls, 5802. 





LANCASHIRE. 
(From our own Correspondents.) 


MANcHESTER, Thursday. 
Iron, Steel and Metals. 


So far as a section of the iron trade is concerned, 
there has been a little better feeling this week, but this 
does not yet apply to all departments. There had been a 
fairly confident expectation that the boilermakers’ 
dispute would have been brought to a settlement at the 
last meeting, and the news that no result had been reached 
caused a very considerable disappointment. Even more 
serious than this in its effect on feeling was the Italian 
attack on Greece, producing the fear that another war 
was to break out. The utter collapse of the German 
exchange was another adverse factor. 


Metals. 


The effect in the metal market has been to renew 
the weakness of copper. The Americans seem to have 
lost confidence again, and with increasing stocks and 
prospects of a further lessening of the European demand, 
prices gave way. Copper prices are very low, and there 
ean be no doubt that the consumptive trades must be in a 
bad way to account for them. Best selected ingot copper 
was quoted down to £65 10s. in some places, although in 
Manchester the price has not yet reached such a figure. 
The question is whether the American copper magnates 
will realise soon that the output of copper is more than 
the world in its present distracted state, with wars and 
rumours of wars all round and ‘‘ peace disputes,”’ which are 
worse than wars, can possibly absorb. If so, a drastic 
cutting down of production may oecur in America, which 
might put a different complexion on the whole situation. 
Meantime, busi here is very much contracted, and the 
slight confidence which seemed to be growing last week is 
destroyed. The official price for strong sheet copper was 
reduced at the end of last week to £96 per ton and copper 
bottoms to £106 per ton. For shipment to India £85 per 
ton is quoted for 4 by 4 sheets. In the scrap metal market 
things are still very much depressed. So far as can be 
ascertained—and, of course, the old metal market is much 
more secretive than the new metal market—dealers are 
holding rather more stock than they care for, and are 
thus more cautious than usual in buying. For good gun- 
metal scrap from £45 to £46 per ton is offered by dealers, 
and for yellow brass scrap £37 or £37 10s. The market 
for tin has been an exception to the general flatness, and 
this mainly because America has been increasing her 
purchases. The general sentiment in the market seems 
rather in favour of higher prices, and this may suggest 
that a “ bull” position is being built up. One doubts 
whether general trade is good enough to support any such 
position beyond a very limited period. Lead and spelter 
have both been firm markets, and the price for foreign 
lead here is about £1 per ton more than it was a fortnight 
ago. The consumption seems to be fairly good, and the 
general position is thought to be safe. Spelter prices have 
moved up slightly, but since the last three or four weeks the 
advance, although continuous, has been slowing down. 
Possibly the market will not rise much further, although 
it is generally thought to be sound. 





Pig Iron. 


The market here for foundry iron is very quiet 
again, and the reports from the Cleveland district suggest 
that the extra demand resulting from the reduction of the 

ice to 100s. has also passed away. It is still maintained 
nee by the selling agents of the Derbyshire furnaces that 
the orders coming in are for larger quantities over a longer 
period, and if this be true it is, of course, a sign that con- 
sumers are not expecting any immediate reduction in the 
prices. The actual consumption of foundry iron in this 
district is small compared with what it used to be; but 
at the same time, there is not anything like the same wide 
competition for the orders. Cleveland is out of the com- 
petition, and Lincolnshire is practically out of it; while 
very little iron can now come to Manchester from North- 
amptonshire. Hence, the foundry trade of South Lanca- 
shire must be very much contracted if it cannot take all 
the iron that Derbyshire has to spare. It is not much, then, 
if the Derbyshire furnaces say that they are not accumulat- 
ing iron. demand here for Scotch iron remains very 
poor, and one does not hear of much business; but the 
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prices heard of are not so regular as they used to be, and 
range from 112s. 6d. to 117s, 6d, per ton for delivery in 
Manchester. Hematite iron is rather firmer, but it can 
still be delivered here at a little less than the Scotch prices. 


Steel. 


There has been no particular change in the stee | 
position, except that common steel plates seem weaker 
This may be because of the failure to settle the boiler- | 
makers’ dispute, but in any case some of the prices heard | 
of for plates must leave a very serious loss for the manu- | 
facturer. Down to £9 5s. per ton has been mentioned, but | 
this is not the usual price quoted; that is between | 
£9 15s. and £10 per ton. Merchants here are still quoting 
joists and angles at £9 5s. to £9 7s. 6d, per ton ; but busi- | 
ness is very quiet. It is not known yet whether the | 
tremendous destruction in Japan will affect the export 
market for finished steel; but Japan was taking a good 


deal. 


Scrap. 


The dullness of the serap market is totally un- 
relieved, and business is almost at a standstill here. This 
condition of things, coupled with the fact that dealers 
do not reduce their prices, may perhaps be taken to mean 
that prices are at the bottom. Small lots of cast iron 
scrap are sold at from 80s. to 85s. per ton, according to 
quality. Steel scrap seems almost unsaleable this week. 


An Old-established Hardware Firm. 


With the dual purpose of celebrating the one 
hundred and fiftieth anniversary of the firm’s existence 
and the formal opening of its new warehouse of reinforced 
concrete in Trafford Park, the directors of Richard John- 
son, Clapham and Morris, Limited, gave a luncheon to a 
party of friends on Thursday, the 30th ult., in the new 
building. The opening ceremony was performed by Mr. 
Marshall Stevens, chairman of Trafford Park Estates, 
Limited. Dating back to 1773, the history of this well- 
known hardware firm is one of unbroken progress. It was 
in that year that James Howard started a pin factory in 
Manchester. In those days pins were made almost entirely 
by manual labour, the points being ground by hand and | 
the heads formed by soldering a small piece of wire on the | 
other end. The fine brass wire for the purpose was drawn 
by the firm, and at a later date iron wire-drawing was | 
undertaken to supply the looms engaged in weaving wire | 
cloth for millers. Power for drawing the wire was supplied 
by water wheel operated by the flow of the river Irk. 
Early in the nineteenth century John Johnson came into 
the firm, the title of which was then Russell, Johnson and | 
Shorrocks, and at a later date the firm became Richard 
Johnson and Brother. Messrs. Clapham and Morris were | 
afterwards taken into partnership. About 1850 develop- | 
ments in the wire trade necessitated the building of a 
factory in Ancoats, and in this factory one boy was em- 
ployed making wire netting by hand. Some fifty years | 
later the new works at Moston were built, and after that | 
time the firm’s progress became more rapid under the 
chairmanship of the late Mr. W. H. Johnson, father of the | 
present chairman. The company has a large warehouse 
in Mill-street and head office and showrooms in Lever- 
street, as well as warehouses in London, Liverpool, Glas- | 
gow, Birmingham, Sydney, Melbourne, Brisbane, Adelaide, 
Wellington, Auckland and Christchurch. The latest | 
development consists of the erection of the fine new ware- | 
house in Trafford Park. Here the company has the | 
advantage of a railway siding in the warehouse itself, by } 
which means the products can be placed in wagons and | 
despatched to any station in the world with a minimum of | 
handling, while for overseas business the docks of the | 
Ship Canal Company are situated within a few hundred | 
yards of the building. The next step will be the erection | 
of main administration offices adjoining the warehouse, | 
thereby further concentrating the firm’s activities. 


Manchester Association of Engineers. 


An interesting evening was spent by the members | 
of the Manchester Association of Engineers on Thursday | 
last, when by the courtesy of Richard Johnson and Nephew, | 
Limited, a visit was paid to the Bradford Ironworks, 
Manchester. These works are engaged in wire-drawing, 
and have been in existence since 1854, since which time 
they have been transformed several times to keep them 
up to date. The last transformation was the change over | 
from steam to electric driving, and to-day electricity is 
the motive power employed throughout the whole works. 
The most recent addition is the continuous wire rod 
mill, which is driven by three motors of 2750, 750 and 750 | 
brake horse-power respectively, using alternating current | 
at 6600 volts direct from the Manchester Corporation | 
mains. The mill rolls two billets simultaneously, each | 
2in, square, 28ft. long and weighing 364 lb., in any quality 
of steel from ‘dead soft ’’ to 0.80 carbon, and these 
billets are reduced to No. 5 rods in one minute. The 
special feature of this mill is its ability to roll two different 
sizes of rods out of the same stock at the same time. It 
is worthy of note that the first continuous mill was put 
into use at these works in the early ‘sixties, and the second, 
erected in 1866, is still running. Other works to be visited 
during the session are as follows :—September 27th, 
Cammell Laird and Co.'s steel works at’ Penistone ; 
October 20th, A. V. Roe and Co.’s aeroplane works and 
Crossley Motors, Limited. The students’ section will visit 
the Metropolitan-Vickers, the Budenberg Gauge, and 
Beyer, Peacock’s works. 


Manchester Municipal College of Technology. 


The prospectuses of the part-time courses in elec- 
trical and mechanical engineering at the Manchester 
College of Technology, for the session 1923-24, are now 
available. The work of the college embraces University 
courses entailing full-time day attendance; full-time | 
non-degree day courses, and part-time courses. The 
latter are divided into two distinct categories, one being | 


for students,whose employers allow them to devote one | steel continues poor. 


whole day per week to study. The other is for students | 
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to the Associateship of the College in mechanical, elec- 
trical and municipal and sanitary engineering, as well 
as building, chemistry and textile industries. No students 
are admitted under the age of sixteen years, and they 
must possess sufficient preliminary knowledge to enable 
them to profit by the instruction given. As an incentive 
to progress the governors have the power to award free 
admission during the following session to students who 
have shown particular merit and passed the examinations 
during the previous session. The apprentices’ day courses 
in mechanical and electrical engineering are deserving 
of the cordial support of the engineering firms in the dis- 
trict. The former are conducted under the direction of 
Professor H. G. Jordan, and the latter under the direc- 
tion of Professor Miles Walker. These courses involve 
attendance on one whole day a week-—-Mondays—and 
continue for about forty weeks. They cover, approxi- 


| mately, the same ground as that covered in the final 


three years of the evening Associateship course. The 
part-time day course thus forms an alternative advanced 
course, leading to the Associateship of the college and 
to the advanced course certificate. But students who 
attend the part-time day course have considerable advan- 
tage over students in attendance at evening classes ; 
for the former have more leisure for the essential private 
study, and, coming fresh to their lectures and laboratory 
work in the college, are in a position to derive greater 
benefit from their course. In order that the benefits 
of these day courses shall not be thrown away on youths 
who are incapable or unwilling to make the best use 
of them, the administration of the college makes itself 
responsible to th’ co-operating firms for seeing that their 
employees attend regularly and work satisfactorily. The 
courses commence on October Ist, and the dates of enrol- 
ment of students are from September 24th to 28th. 


The Engineering Trade. 

I understand that a useful order for the complete 
power plant for a new cotton-spinning mill, which is being 
erected in the Preston district, has recently been obtained 
by Yates and Thom, Limited, Blackburn. The order 
comprises compound engines of 1800 horse-power, with 
boilers, superheaters and rope transmission gear complete. 
I have heard of another considerable order for very large 
gas engines for a British firm which has recently been 
placed with a continental firm. Owing to the great differ- 
ence in exchange values now prevailing, it is quite impos- 
sible for British firms to compete with their rivals on the 
Continent. 


Barrow-tn-Furness, Thursday. 
Hematite. 


There is just a glint of sunshine through the 
black clouds which have enveloped the hematite pig iron 
trade for some time. There is not a very bright ray as 
yet, but sufficient to cause comment. Although customers 
are refraining from placing orders for future delivery, 
their present requirements seem to haye increased and 
bigger orders are being handled. It may be that customers, 
having held off as long as they could in expectation of a 
reduction, are now forced into the market to buy; but 
certainly stocks held by smelters have been reduced. This 
better business may continue for a while, and then further 
~— for there is a general opinion that when we get 
well into the autumn there will be better trade. 


Iron Ore. 


There being no prospect of an increase in the 
number of furnaces in blast in the district, the outlook in 
the iron ore trade is not bright, for even if the business 
done in iron is better, there is fear that the steel works 
may not need so much in the near future. Many mines are 
working short hours, whilst others are idle. The business 
in foreign ore is slow, and likely to continue to be so. 


Steel. 


The condition of the steel trade is not very 
bright, and orders held will not take the mills long to 
deal with. The Workington rail mills have been at work 
again, and the rail and merchant mills at Barrow are also 
still employed, but unless more orders come in there will 
be nothing in a few weeks. There is better business in 
hoops and smal] sections, and the mills at Barrow have 
been fairly active. Foundries are moderately employed. 

Activity in the shipbuilding and engineering works 
is interfered with by the boilermakers’ dispute, which still 
drags on. It is a great pity, for the number of unemployed 
is large. Vickers Limited have stated that if the boiler 
makers’ dispute were settled by the end of the year, they 
would have sufficient orders on hand to enable them to 
absorb half the number of unemployed in this town. It 
is to be hoped that this officia] statement will act as an 
incentive to the men who have repudiated the Federation 
agreement. 








SHEFFIELD. 
(From our own Correspondent.) 


Paucity of Steel Purchases. 


ALTHOUGH the world is almost starving for steel 
material, it is still managing to carry on without placing 
any large orders with Sheffield, and my recent reports as 
to the state of affairs in the city describe the t 
situation. A great tonnage of basic steel is still being 
turned out in the district, particularly at Rotherham, 
where the great works are running at nearly three-quarters 
of their capacity, and employing large numbers of men. 
Much of the work booked lately, however, has been at 
prices which yield little or no profit. The demand for acid 
The feeling of optimism with regard 
to the future is not yet dead ; in fact, it can be described 


who attend the evening classes on three evenings per as pretty lively, but unless something happens to justify 


week for not less than three years. These courses lead | it before long the situation will become very serious. 





Crucible Steel. 


These remarks refer especially to the heavy side 
of the trade, which produces semi-manufactured steel! for 
all manner of commercial purposes, In the crucible steel] 
branch, which produces material of a more finished 
character for tools and other engineering uses, the position 
shows little improvement. Here and there firms may be 
found who are doing a moderate and profitable business, 
but the trade generally is in a very depressed condition, 
and the majority of the melting holes have been idle for 
several years. The bad times through which trade has 
continued to pass during the last twelve months are emia 
sised by the reports of two representative firms which have 
just been issued. One of these firms shows a loss of 
£18,475, a figure substantially less than the £53,321 of 
the previous year ; while the other company, which makes 
finished steel products, although unable to issue a balance 
sheet at the moment, announces that it is unable, for the 
first time in twenty-five years, to pay a dividend. 


Armaments and Engineering. 


Work on the two new battleships and thei: 
accessories is proceeding, and fresh contracts in conne: 
tion with it are being given out. Both Hadfields, Limited, 
and Thos. Firth and Sons, Limited, have received further 
substantial orders for heavy armour-piercing shell. The 
authorities have at present under consideration specifica 
tions for other armament work, which are expected to be 
1 r than in the past year. The motor car trade is 
calling upon Sheffield for considerable quantities of alloy 
and case-hardening steel. There is little activity in heavy 
engineering, but the large contract which Davy Brother-. 
Limited, recently secured from the Consett Iron Company. 
for a plate-rolling plant, will provide considerable work 
during «he coming winter. 1© preliminary work in 
connectic with the plant is now well in hand. The plant 
will be the largest of its kind ever installed in this country, 
and also the most up to date. In the hand tool trace, 
things are better than in the steel industry as a whol 
A well-sustained and substantial demand exists for edge 
tools, saws, heavy hammers and hacksaws. Some pice 
orders are coming in for files, and, although the state of 
the trade leaves very much to be desired, there are indica 
tions of improvement. 


The Fordney Tariff. 


Sir Arthur Balfour, of Sheffield, president of thx 
Associated Chambers of Commerce, who has just returne:| 
from a business trip to the United States and Canada. 
holds out hopes of an alteration of the Fordney Tarifl, 
which has struck such a heavy blow at Sheffield trade wit}: 
the States. He learnt that, as a result of the Tariff, tlh: 
American farmers will this year pay 800 million dollars 
more for their machinery, plant and general farm requir 
ments. This is causing very great unrest among them, 
particularly as it is coming at a time when the price of 
wheat is falling rapidly. America is depending very muc! 
on the sale of her wheat and cotton crops to Europe, but 
is finding that countries over here are able to obtain thei: 
foodstuffs from other parts of the world, and that the) 
are being compelled to go to markets where they can 
create a favourable exchange by trading. While tl 
Fordney Tariff in its present form is going to restrict our 
trade with America very severely, Sir Arthur considers 
it quite certain that after the next election the Tarifl 
will be very considerably modified. Its effects will be fel: 
more in America during the next eighteen months than 
they have been in the last twelve, and this makes it diffi 
cult to believe that the Republicans will be successful at 


the polls. 


Cutlery and Plate. 


The condition of these trades, especially tl 
former, continues unsatisfactory. The steady decline in 
the hasing power of the public is having its inevitable 
effect onthem. An aggregate output of fair proportions is 
maintained by the placing of large orders for special cheay) 
lines, but these are chiefly booked by a small number of 
firms, and the majority are very badly off for work. Stain 
less knives, spoons and furks and cased goods are the lines 
most in demand. Since the war there has been a greut 
ehange, both in the character of the trade and in the 
channels through which it is distributed. The ordinary 
retail trade has shrunk to very small dimensions. 


Large Contract Reported. 


There is a moderate amount of activity in the 
electrical trades of the city, and the prospects, in view of 
the many railway electrification schemes that are in con 
templation, are considered very good. Hopes in this 
direction have been stimulated by the report that Metro 
politan-Vickers, Limited, has secured a contract for 
part of the electrification scheme of the South-Eastern 
and Chatham section of the Southern Railway. If this 
report should prove true, it would be of great interest to 
Sheffield, for the greater part of the work would be carried 
out at the Sheffield shops; in fact, the whole of the 
motors would be made there. The value of the contract 
is stated to be £500,000. Good progress has been made 
with the steel framework of the new automatic telephone 
exchange for Sheftield, and the contract for the super- 
structure has been let to Henry Boot and Sons (London), 
Limited, of Sheffield and London. It is estimated that the 
erection of the building will occupy about eighteen months 


Colliery and Canal Items. 


Good continues to be made with the 
sinking operations at Thorne Colliery, near Doncaster. 
Another seam of coal has been found in No. 1} shaft, which 
is reported to be of better and harder quality than the two 
seams struck several months ago. It is expected that the 
Barnsley bed will be reached by next summer. The Selby 
Urban District Council has appointed a deputation to wait 
upon the Ministry of T in order to urge the 
necessity of finding work for the unemployed by building « 
new bridge over the Aire and Calder Canal at Selby, in 
place of the present antiquated structure, which is a danger 








to traffic owing to its narrowness. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 
A Brighter Outlook. 


THERE is just now in iron and steel trade circles 
in the North of England a decidedly more hopeful feeling 
regarding the outlook. Hopes have been founded chiefly 
upon the rather better inquiry from the Continent during 
the past few days, and upon the fact that this period of 
the year is usually marked by an expansion of business 
in the home market 


Iron and Steel Exports. 


With the exception of the month of February, 
the exports of iron and steel from the Cleveland district 
during August were the lowest recorded this year. 
decline, however, was not so serious as seemed probable 
in the earlier part of the month, and, in fact, the pig iron 
shipments fell only 1577 tons short of the July total, the 
\ugust shipments amounting to 34,795 tons. Although 
the exports of pig iron to Germany fell from 19,578 tons 
to 15,247 tons, that country was still Cleveland’s largest 
customer for pig iron, and took also 595 tons of steel, a 
curious circumstance in view of her enormous productive 
capacity. Increased quantities of pig iron went to Scot- 
land to counterbalance the decline of business with South 
Wales, and a shipment of 1900 tons was made to the United 
States. Denmark also took large deliveries. The ship- 
ments of manufactured iron and steel totalled 40,325 
tons, a drop of 3844 tons, as compared with July. There 
was a decline from 11,848 tons to 5967 tons in the trade 
with India and Ceylon, but better trade was done with 
South Africa, which received 3396 tons. New South Wales 
took 3930 tons, Natal 2695 tons, Victoria 2578 tons, 
Japan 2231 tons, and Canada 1966 tons. New customers 
for manufactured iron and steel included the Irish Free 
State, Rumania, Sarawak and Siam, while small quan- 
tities were again sent to the South American republics. 


Iron and Steel Imports. 


Statistics presented at this week's meeting of | 


the Tees Conservancy Commissioners of iron and steel 
imports to Teesside from Holland, Belgium, France, 
Norway, Sweden and Germany for ten months ending 


\ugust, compared with the same period a year ago, and | 


with the corresponding pre-war period of 1913-14, show 


unloadings of pig iron to have been 11,035 tons, against | 


47,197 tons a year ago and 33,646 tons for the pre-war 
period. The imports of crude sheet bars, billets, blooms 
and slabs for the ten months reached 60,331 tons against 
17,197 tons a year ago and 33,646 tons for the pre-war 
period. Plates, bars, angles, rails, sheets and joists 
brought to the district amounted to 10,315 tons, as com- 
pared with 5528 tons a year ago and 19,441 tons during 
the pre-war period. 


Cleveland Iron Market. 


The Cleveland iron trade is passing through a 
most trying period. 
corresponding fall in the costs of production, and even a 


The | 


| 

| trade shows little signs of revival. The demand is slow, 
both for foundry and gas sorts, and prices are inclined to 
ease. 








SCOTLAND. 
(From our own Correspondent. ) 


The Tide Turning ? 


Prospects of improving trade conditions have 
so often failed to materialise, more especially since the 
war years, that one is inclined to look askance at any so- 
called signs of a change for the better. Again, however, 
it is said that there is reason to anticipate an improvement, 
and that already some favourable indications are apparent. 
Foreign markets are evidently taking more interest in 
British quotations for various descriptions of materials, 
which is indeed a gratifying feature. Local producers 
are not too hopeful of reaping much benefit meantime, 
at least, as their prices in many cases compare unfavour- 
ably with those named by English competitors. At the 
same time, a measure of encouragement can be gained 
| from the probability of foreign orders again finding their 
| way to home producers. 


Shipbuilding : Depressed Conditions on the Clyde. 


The situation in the shipbuilding industry on the 
Clyde could hardly be more unsatisfactory than at present. 
The tonnage launched during August, though double that 
of July, does not amount to 2000 tons in all. 


to a sailing yacht of 5 tons, an aggregate of 1865 tons over 
all. 
53,849 tons, were launched, and the lowest return since 
1903, exclusive of last month, was twelve vessels of 
15,020 tons in August, 1914. For the year to date the 
| total launches have been seventy-two vessels of 148,276 
tons aggregate, being little more than half the total for 
the same period last year. Nothing of any consequence 
|in the nature of fresh contracts has been reported, and, 
in fact, inquiries for new vessels are practically nil. The 


| slight reduction in steel prices has had no effect, but even | 


| with larger concessions it is unlikely that any move will 
be made until labour troubles have been settled. Many 
yards have been kept open in the hope that an early 
change would take place, but it is difficult to see how these 
can be saved from closure if the present conditions con- 
| tinue even a short time longer. 


Steel and Iron. 


| Apart from the hints of improvement in export 


| and mills are going very slowly. 


Prices are still falling without any | 


drastic reduction in output has failed to arrest the decline | 


in values. There is, however, a prospect of much better 
trade in the near future. Pig iron prices on the Continent 
ure rapidly advancing, and the producers there appear to 
be booked up to the limit of their fuel capacity ; so much 


so, that foreign inquiries for pig iron are circulating in the | 


Cleveland market in considerable numbers, and at a cut 


price large orders would undoubtedly be placed. But | 


as yet the volume of business actually done is not large, 
continental consumers’ ideas being distinctly lower than 
current market rates. However, Cleveland makers are 
making an effort to meet the foreign buyers, and have 
made a further reduction in prices. No. 1 Cleveland 
foundry iron is now on offer at 103s., No. 3 G.M.B. at 
98s. 6d.; No. 4 foundry at 94s.; 
92s. 6d. ; 


East Coast Hematite Pig Iron. 


Although the demand for East Coast hematite 
pig iron is inclined to broaden out, business is by no means 
active, and as makers have considerable stocks, it is quite 
probable that production will be further curtailed. Still, 
there have been a few sales to Sheffield consumers this 
week, and also a rather better export business. The price 
of mixed numbers is steady at 98s. 6d. per ton, both for 
home use and export 


Iron-making Materials. 


The foreign ore trade is lifeless. 


and No. 4 forge at | 


| also are meeting with a better inquiry for shipment: 


j 


| 


Deliveries are | 


still far in excess of current needs, and the works have such | 


large stocks that it is idle to talk of fresh business, and 
23s. per ton is purely a nominal sellers’ price for best Rubio 
ore. The fall in pig iron prices has no effeet on the fuel 
market, and makers still hold out for 41s. 6d. per'ton for 
xood medium furnace kinds delivered at the works. 


Manufactured Iron and Steel. 


The outlook in the manufactured iron and steel 
trade is gradually improving. There has been a little more 
inquiry this week, and in an attempt to stimulate buying 
manufacturers are showing a disposition to make small 
price concessions. Steel plates, joists and sections are 
all about 5s. per ton cheaper. 


The Coal Trade. 


The Northern coal market has assumed a very 
firm tone. 
negotiation and due for settlement by the end of the week. 
his business, combined with the recent active booking by 
merchants, has steadily strengthened the market. All 
classes of fuel show appreciation in value over last week, 
and the prospects for the month are generally regarded as 
encouraging. The forward position is strengthened by 
numerous inquiries from France and Germany, and busi- 
ness from Italy and the Baltie countries offers more freely. 
Northumberland steam coals are in brisk demand, and 
prompt supplies are difficult to secure. Even contractors 
offer in small volume. The market for Durham gas coals 
has steadied up during the week, following an improved 
demand, both on home account and export. The eoke 


directions already referred to, there is really nothing of a 
fresh nature in the steel and iron trades. The lack of 
demand for plates and sections is still most pronounced, 
In the steel trade sheets 
continue to provide the one bright spot. Makers have 
comparatively good bookings for some time ahead. Orders 
for the lighter gauges predominate, however, and an 
increase in the demand for heavy material would be 
welcomed. The bulk of the turnover is for export. Bar 
iron is a poor proposition meantime. Home prices are 
still unchanged, and orders are extremely scarce, and 
though export business might be done round about 
£11 5s. per ton, negotiations are far from numerous. 
Re-rolled steel also languishes, and the pig iron market 
presents a dull appearance. Steel works and foundries 
are only buying absolute necessities, and these are meagre 
while the shipping inquiries are of small account. Prices 
are inclined to ease further 


Continued Improvement in the Coal Trade. 


Anticipations of a revival in the export branch 
of the coal trade are being strengthened day by day, and 
an increase in turnover is reported from all districts. 
Lanarkshire ells, splints and steams are all in a stronger 
position, and round coals in Fifeshire and the Lothians 
At 
many of the ports tonnage for near continental and German 
destinations is arriving with greater regularity. Washed 
fuels share in the improvement, more especially treble 
nuts, single nuts and pearls. Coastwise traffic is compara- 
tively heavy. Aggregate shipments for the past week 
amounted to 323,101 tons, against 271,983 tons in the 
preceding week and 364,219 tons in the same week last 
year. The home trade continues on disappointing lines. 
Household coals are in better demand, but industrial 
requirements are naturally at a low ebb. 


Miners’ Wages Lower. 


The accountants’ certificate for May and June 
states that wages during September and October will be 
paid at the basis rates plus 162.94 per cent. This figure 
means a reduction of 15.47 per cent. compared with July 
and August, or approximately 7d. per shift. The reduction 
is in a large measure due to the falling off in German and 
French orders. Exports from Scottish ports during May 
and June showed a decrease of 342,232 tons compared with 


| March and April. 


| 
| 
| 
| 
| 


There are numerous large coal contracts under | 


Rush of Pitwood. 


Lower freights have caused a rush in cargoes of 
pitwood resembling pre-war days. At Bo'ness in par- 
ticular active conditions prevail, and owing to discharging 
delays steamers have been diverted to other ports. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Conditions. 


THE steam coal market has been very unsettled 
during the past week as the result of the news from abroad. 
In the first place, the information from America that the 
men in the anthracite coalfield had come out on strike 


had the effect of inducing owners to stiffen their attitude , 


regarding prices, in view of the fact that the strike there 
might cause a substantial inquiry from this district for 
semi-anthracite coals. As a matter of fact, the news from 


The list | 
comprises nine vessels, from a hopper barge of 1400 tons | 


In August of last year seventeen vessels, aggregating | 





America as to the precise position there has been some 
what indefinite. Monday was a holiday in the American 
coalfields, so that the information that the men were idle 
was of no account; but as far as can be gathered there was 
to be a meeting of the parties on Wednesday, and at the 
time of writing there is no news to hand as to what had 
| happened. Views so far obtained are very conflicting as 
to the real prospects of a strike, and there is just a possi 
| bility of a truce being arrived at for a month. Quite 
| 
| 
| 


apart from the American position, the market here has 
been perturbed to a far greater extent by the disquieting 
developments in the relations between Italy and Greece. 
On Monday the conditions prevailing in coal export and 
shipping circles were somewhat excited, but since then 
they have quietened down a little. At the same time, 
exporters are very careful about entering into fresh engage- 
ments until the outlook becomes more settled. Their first 
action on Monday was to withdraw all offers they had 
made, and to refrain from making any others for the 
reason that colliery salesmen held higher ideas respecting 
prices, and, what was of more account, the rates of freight 
for steamers for the Mediterranean, especially Italy, 
commenced to jump. Whereas last week tonnage could 
be secured at 8s. 6d. to 8s. 9d., the rates in the early part 
of this week were up practically ls. per ton, thus turning 
remunerative c.i.f. business into a loss. The position was 
that all Greek-owned tonnage was practically out of the 
market for Mediterranean destinations, so that the supply 
of tonnage available for chartering was materially reduced 
Since the early part of the week the panicky feeling has 
somewhat subsided; but still it is expected that rates of 
freight will continue to be steadier than was the case last 
week for the reason that whatever may be the develop 
| ments, charterers will he somewhat cautious about taking 
up Greek-owned tonnage for Italy for some time. Mean- 
while a waiting policy is being adopted almost generally, 
and the amount of fresh business actually being trans 
acted is on a smal! scale. 


Miners’ Wages. 


Last week reference was made to the increase in 
the wage rate of the miners in this district for the current 
month and October of 3.85 per cent. over the rate for 
July and August. Since then the secretary of the Coat- 
owners’ Association has issued a statement dealing with 
some of the main features of the audit of the returns for 
May and June on which the advance is based. It is pointed 
out that the holidays in May were responsible for a loss 
of output of 600,000 tons, and compared with non-holiday 
months this resulted in an increase in the wages cost of 
about 6d. per ton, and in costs other than labour of another 
6d. per ton, making a total increase of Is. per ton. In 
wages that diminution in the output meant a loss of about 
£340,000, irrespective of its effect on the general wage 
percentage. But for that decrease of output and if the 
costs in May had been the same as in March, when there 
were no holidays, a further 5} per cent. would have been 
payable, or 47 per cent., in September and October 
Moreover, 48,000 men forfeited their subsistence wage 
through voluntary absenteeism, and it is pointed out that 
the 14.2 per cent. paid to piece workers to compensate 
them for the presumed loss of earning power under the 
Seven Hours Act represented a sum of about £260,000. 
If this sum had not been paid to one particular class, and 
that the highest-paid class of labour, the general percentage 
on all rates for September and October would not have 
been 41.47 per cent., but as much as 49.22 per cent. 


Steel Smelters’ Action. 


Steel smelters in several of the South-West Wales 
Siemens steel works tendered unofficial notices of twenty 
eight days on Monday last. The men decided upon this 
course of action at a meeting which was not attended by 
the officials. Their principal cause of dissatisfaction is the 
arrangement by which the wages of the “ third hand ”’ 
at the mills is paid. The men contend that the wage, 
viz., 36s., should be entirely paid by the employer, and 
at present they say that it is contributed, 30s. by the first 
and second hand and 6s. by the employer. They also state 
that their interests have not been looked after by their 
officials, and claim the revision of rates for matching, 
flowing and bottoming. It understood that about 
20 per cent. of the steel smelters have tendered notices, 
but hopes are entertained that the trouble will not be of 
long duration. 


Is 


New Sheet Mills. 


It is reported that the alloy works at Pontardawe, 
which were in operation during the war, are to be con 
verted into sheet mills by Messrs. Gilbertson. It is stated 
that four sheet mills are to be utilised, and that this will 
provide employment for about 500 men. 


Current Business. 


On the whole, the tone of the steam coal market 
is a shade better than was the case last week, but there is 
no real firmness in the market. The position for prompt 
loading is still somewhat uneven, and here and there 
colliery salesmen are prepared to make concessions to 
buyers who are able to take quick delivery, and so provide 
collieries with supplies of empty wagons to enable them to 
continue work at the pits. At the same time, coalowners 
are not prepared to commit themselves to sales of sub- 
stantial quantities of coal for forward loading, for fear 
that there may be developments abroad which may put 
them in a position to demand higher prices. The situation 
is much the same in the anthracite section, in view of the 
possibilities of there being a strike in the American anthra 
cite coalfield. For the time being, salesmen are holding 
their hands and waiting developments. 


Swansea Tin-plate Market. 


The tone of the tin-plate market a shade 
steadier and a more optimistic view is held regarding 
the future by manufacturers. The inquiry for tin-plates 
is more active, and some of the demands are for supplies 
running well into next year.‘ So far as business for the 


is 


Far East is concerned, it is feared that the Japanese 
earthquake disaster will, for a time, dislocate operations. 





























IRON ORE. 


N.W. Coast 
Native 
(1) Spanish 
(1) N, African 
N.E. Coast 
Native Ag 
Foreign (c.i.f.) 


(2) ScoTLanD 
Hematite. . 
No. | Foundry 
No. 3 Foundry 


N.E. Coast 
Hematite Mixed No 
No. 1 


Cleveland 
No. 1 
Silicious Iron . 
No. 3 G.M.B. .. 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 


MIDLANDS 
(3) Stafis.— 
All-mine (Cold Blast) 
North Staffs. Forge* 


(3) Northampton— 
Foundry No. 3 
Forge 


(3) Derbyshire 
No. 3 Foundry 
Forge 


(8) Lincolnshire 
Basic a 
No. 3 Foundry 
No, 4 Forge . 


(4) N.W. Coast 
N. Lancs and Cum. 
Hematite Mixed Nos. 


MANUFACTURED 


Home. 


SCOTLAND 
Crown Bars 
Best 

N.E. Coast 
Crown Bars 
Tees 

LANCS. 

Crown Bars 


Second Quality Bars 
Hoops 


S. Yorxs: 
Crown Bars 
Best 
Hoops 

MIDLANDS 


Crown Bars ; 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


(5) ScoTLanp 


Boiler Plates .. 


Ship Plates, jin. and up 


Sections .. 


Steel Sheets, */,,in. to fin. 
Sheets (Gal. Cor. 24 B.G.) 


(1) Delivered. 


Foundry 


- 


- 


w 


£ 


12 
14 
10 


£ 


13 
10 
9 


12 


(2) Net Makers’ works. 


~ > oO oF 


18 
14 


12 


10 


ow te 


13 
14 


12 


10 


8. 


2 10 


10 


10 
15 
10 


STEEL. 


6) Home. 


8. 


0 
0 


15 
10 


o 


~~ oO 
-—— 
wor eouww 
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STEEL (continued). 


Bridge and Tank Plates 10 


N.E. Coast— Home. 
& «@ 
Ship Plates . 9B 
Angles .. . . 9 & 
Boiler Plates . ont Sdai@o@ 
Joists vd ’ . 90 
Heavy Rails . 9 10 
Fish-plates . .. 12°10 
Channels 9 5 
Hard Billets . , . 1 5 
Soft Billets. a he 
N.W. Coast 
Barrow— 
Heavy Rails 9 10 
Light par 11 0 
Billets . bn Bre 
MANCHESTER— 
Bars (Round) .. 10 10 
» (others) 10 0 
Hoops (Best)... .. 15 5 
(Soft Steel) 13 15 
Plates barred ghd . 2 
(Lanes. Boiler) .. 13 10 
SurFrvIELD— 
Siemens Acid Billets . 2 
Bessemer Billets . iS 6 
Hard Basic .. . 0 5 
Intermediate Basic . Ww @ 
Soft Basic 8 5 
Hoops .. .. 12 15 
Soft Wire Rod 2 60 
MIDLANDS 
Small Rolled Bars. . - 910 
Billets and Sheet -bars 715 
Gas Tube Strip. 10 lO 
Sheets (20 W.G.) ll 10 
Galv. Sheets, f.0.b. L'pool 18 15 
Angles . . 9 
Joists 9 10 
Tees. . : . 0 10 


Export. 


a -. im, 2 eS 


@ os 


Otoll 0 0 
Otold 2 6 
Ora ns 16 0 0 
Did ’ 13 w O 


Otol3 5 U0 


Oto 9 
Oto 8 
0toll 
Owl 8 80 
Oto 19 O08 0 


Otol0 10 0 


NON-FERROUS METALS. 


SwanskEA— 
Tin-plates, I.C., 20 by 14 
Block Tin (cash) 
(three months) 
Copper (cash) 


» (three months) 


Spanish Lead (cash) 


- (three months) 


Spelter (cash) 9 5 
(three months) . . 


MANCHESTER— 


Copper, Best Selected Ingots 
Electrolytic 
Strong Sheets 
Loco. Tubes 
Brass Loco. Tubes. 
» Condenser 
Lead, English 
»  Foreign.. 


23/14 to 23/3 


FERRO ALLOYS. 


(AU prices now nominal.) 


Tungsten Metal Powder 
Ferro Tungsten .. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 


6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 


Specially Refined 


, Max. 2p.c. carbon 
o9., POs its As 
»  0.75p.e. carbon 
” carbon free 
Metallic Chromium 
Ferro Manganese (per ton) 


»  Bilicon, 45 p.c. to 50 p.c. 
75 p.c. 


Vanadium 

Molybdenum 

Titanium (carbon free) . . 
Nickel (per ton) 
Cobalt .. 
Aluminium (per ton) 


197 5 0 

98 5 O 

645 O 

65 0 0 

2510 0 

25 5 0 

33 12 6 

33.°«6+ =O 

68 0 0 

7 08 0 

%6 0 0 

o 1n 

y= & 

0 1 3} 

26 10 0 

25 10 O 

1/11 per Ib. 
1/54 per Ib. 
Per Ton. Per Unit 
£23" 0 0 10/6 
#21 0 0 8/- 
£20 © 0 8/- 
£50 0 0 18/- 
. £60 0 0 21;- 
£70 0 0 22/6 
1/6 per Ib. 
4/6 per Ib. 


. £18 for home, 


£20 for export 
£12 10 0 scale 5/- per 
unit 
£20 10 0 scale 6/- per 
unit 
16/9 per Ib. 
9/6 per Ib. 
1/1 per tb. 
£130 
12/- per Ib. 
£82 to £100 
(British Official. ) 





Prices for Metals and Fuels. 


FUELS. 
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Best Smokeless Large 
Second _,, - 

Best Dry Large 

Ordinary Dry Large 

Best Black Vein Large 
Western Valley _,, 

Best Eastern Valley Large 


Best Steam Smalls 
Ordinary 
Washed Nuts 
No. 3 Rhondda Large 
o o Smalls 
No. 2 ov Large .. 
o ” Through 
” ~ Smalis 
Coke (export) 
Patent Fuel 


Pitwood (ex ship) .. 


SwaNnsEa— 


Anthracite Coals : 
Best Big Vein Large 
Seconds .. .. 
A ade Pee 
Machine-made Cobbles 
Nuts. . 
Beans 
sin x sac 
Breaker Duff 
Rubbly Culm 

Steam Coals : 
Large 
Seconds 
Smalls . fs 
Cargo Through 


SCOTLAND. Export. 
LANARKSHIRE— 
(f.0.b. Glasgow )—Steam 19/- 
be oi Ell 20/6 
Splint 21/6 to 24 
Trebles 24/6 
Doubles 23/3 
” ” Singles 21/9 
AYRSHIRE 
(f.0.b, Ports)— Steam 19). 
o Splint 21/6 
. be Trebles 24/6 
| FIresatRE— 
(f.0.b. Methil or Burnt- 
island}—Steam 19/3 to 21 6 
Screened Navigation 27/6 
Trebles 24/6 
Doubles .. 23/9 
Singles 22/6 
LoTHIANs 
(f.0.b. Leith}—Best Steam 21/6 
Secondary Steam 20/- 
Trebles 24/6 
Doubles 23,9 
Singles 22/9 
ENGLAND, 
(8) N.W. Coast 
Steams .. 31/6 
Household 46/8 to 57/6 
Coke 46)- 
NORTHUMBERLAND 
Best Steams 44 to 25 
Second Steams 22/6 to 23 
Steam Smalls 16/- to 17 
Unsecreened 20/6 
Household 25/- to 28). 
Dunn amM— 
Best Gas 24/- to 25 
Second j 22/6 to 23/6 
Household 25/- to 28 
Foundry Coke -. 52/6te 55 
SHEFFIELD Inland. 
Best Hand-picked Branch 30/6 to 32/6 
Barnsley Best Silkstone 26/6 to 28/- 
Derbyshire Best Brights 25/- to 27/- 
House 22/6 to 23/6 
Large Nuts - to 21/6 
ps Small - to 16). 
Yorkshire Hards - to 23)- 
Derbyshire 20/- to 22/- 
Rough Slacks 11/6 to 13/6 
Nutty ,. 10/- to 12/- 
Smalls T/- to 9/- 
Blast-furnace Coke (Inland) . .. 84/6to 35/6 
(Export) f.o.b. 44/- to 45 
Cagpirr (9) SOUTH WALES. 
Steam Coals ; 


29/- to 30/- 
28/ to 29 

29/6 to 30.6 
27/- to 29 

28/6 to 29. - 
27/6 to 28.6 
27/- to 28/- 
25/- to 27/- 
20/- to 21/- 
18/- to 20 

30/- to 32/6 
30/- to 31)- 


25/- to 26 
23/- to 24 


19/- to 21/- 
15/- to 16/- 
45/- to 50)- 
30/- to 33/- 


32/6 to 33/6 


50/- to 52/6 
42/6 to 45/- 
32/6 to 35/- 
62/6 to 65/- 
60/- to 62/6 
45/- to 47/6 
27/6 
12/6 to 13/- 
15/- to 16/- 
25/- to 26/- 
22/- to 23/- 
14/- to 16/- 
20/- to 22/6 





(8) f.0.t. Makers’ works, approximate. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


8) Except where otherwise indicated, coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f,0.b. for export. 
* Quotations extremely high and nominal. 








(4) Delivered Sheffield. 


+ Latest quotations available. 


(5) Glasgow, Lanarkshire and Ayrshire. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.0.b. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
The Trade Position. 


Tue depreciation of the franc is usually regarded 
as exercising a favourable influence upon the sales of 
metallurgical products in countries with a normal currency, 
and during the early stage of the depreciation the economic 
balance is certainly in favour of French sellers, but in the 
metallurgical and engineering trades it has become obvious 
that the situation is not so satisfactory when the depre- 
ciation involves a considerable increase in production 
costs. Now that coke has to be purchased from Britain 
and the United States to make up for the deficit from the 
Ruhr, the price is naturally increasing with the falling 
value of the franc. It is now declared that the higher coke 
quotation for delivery in September is to be followed by a 


further advance next month, and as the coal supplies are | 
aid to be below the average, at the approach of winter, | 


-onsumers are being prepared for a steady rise in iron and 
steel prices during the next few months. At the blast- 
furnaces and foundries, so much of the production is sold 
forward that there is some hesitation in accepting new 
orders at present prices. It is even stated that if the 
present tendency towards steadily rising values should 
continue, there is a possibility of British firms being able, 
eventually, to undersell French producers. 


Industry and Agriculture. 


The manufacturing industries in this country are 
always influenced more or less by the conflicting interests 
of agriculture, which occupy so important a ition that 
those eng: im agriculture are sometimes offered advan- 
tages to the detriment of manufacturers. As everything 
is done to encourage the production of foodstuffs, and 
render the country as far as possible self-supporting, the 
agriculturist is dealt with very leniently in the way of 
fiscal charges, and there was at one time a good deal of 
complaint that the burden of those charges fell unduly 
upon the manufacturing industry. On the whole, how- 
ever, the iron, steel and engineering trades are not inclined 
to take exception to the privileges accorded to agricul- 
turists, so long as they do not interfere with the develop- 
ment of business, but when the protection of agriculture 
is carried to an extent that threatens the whole future of 
foreign trade, manufacturers are obliged to protest against 
what they regard as unfair treatment. On the strength of 
what has proved to be a perfectly erroneous estimate of 
the wine production, viticulturists obtained from the 
Government a promise that the duties would be raised 
upon imported wines, with the result that Spain announced 
her intention of refusing to renew the existing commercial 
treaty, and the negotiations with Portugal and Greece 
have been suspended. It is feared, therefore, that the 
agricultural policy in favour of a rigid protection is sapping 
the base of the commercial policy, which aims at facilitat- 
ing foreign trade by means of commercial arrangements. 
Fortunately, commercial influences are becoming so strong 
that a firm hand is being kept upon those who are p 
to sacrifice everything for the protection of agriculture. 


Commercial Propaganda. 

The importance attached by the Government to 
the development of foreign trade is shown by the active 
propaganda work being carried on in other countries 
with a view of bringing home to prospective customers 
abroad the varied character of French productive and 
manufacturing resources. While three cruisers were 
engaged in a commercial mission in the Far East, a few 
months ago a number of experts were sent to Euro 
countries to make known French industrial possibilities 
by conferences and lectures, and an exhibition ship will 
shortly start on a voyage to South American ports. Last 
week another commercial expert left for Canada and the 
United States to lecture upon the opportunities for trade 
with this country. All this points to the gradual building 
up of a foreign trade, which the returns for many months 
past show to be steadily progressing, and if the Govern- 
ment should have inaugurated systematic propaganda 
abroad, it may be inferred that the commercial policy 
will be shaped to allow of the propaganda giving satis- 
factory results. The policy, indeed, fits in with the general 
scheme of commercial arrangements in the sense that 
data are being collected with a view to ascertaining what 
goods can be exported to foreign markets, and what those 
markets can supply in return without competing unduly 
with home products. The idea is to effect a commercial 
interchange under conditions that will prevent any “‘ dump- 
ing” of foreign goods on the French market. 


Paris Transport. 

The number of motor omnibuses in service in 
Paris is 1290, including 50 six-wheeled vehicles, and by 
the end of the year the total number will be 1365. The 
results of trials of pneumatic tires on the motor omnibuses 
have been so far satisfactory that more vehicles are to be 
equipped with them, with a view to obtaining further data 
before coming to a final decision as to their general 
adoption. Tests are also to be carried out at Vitry, near 
Paris, with an electric omnibus on the trolley system. 
It has been decided to postpone, for suburban traffic, the 
construction of light motor omnibuses, in which the con- 
ductor is suppressed, the fares being taken by the driver, 
but a type of light tramcar is being built, and 250 of the 
new vehicles will be ready before March next. 


Harbour Works. 


An important contract for improvements to the 
harbour at Pir@us in Greece has been secured by a 
of French companies, composed of Schneider et Cie., 
Ktablissements Hersent, Société de Construction des 


Batignolles and the Régie Générale de Chemins de Fer et 
Travaux Publics. The value of the first part of the con- 
tract to be put into immediate execution is about 70 
million francs. The work was secured in competition with 
several British and other foreign firms. 


group | 
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INTERNAL COMBUSTION ENGINES. 


201,353. June 19th, 1922.—Lusricatine Systems, E. J. Sweet- 
land, 687, North Church-street, Hazleton, Pennsylvania. 
‘Ihe inventor proposes to free the oil used for lubricating 
internal combustion engines from water and light spirits, such 
as petrol or paraffin, by means of a distilling process.’ The oi! 





N°201,353 





is supplied to a double-walled spherical vessel at A and passes 

on to the lubricating system by way of the outlet B. C is a 

vent for the vapours driven off. The device is mounted on the 

exhaust pipe so that the gases heat it, while an extension of the 
inner vessel protrudes into the exhaust pipe to increase the 

heating effect.— August 2nd, 1923. 

201,364. June 20th, 1922.—Arm-coorep Enorxes, The Villiers 
Engineering Company. Limited, Blakenhall, Wolverhamp- 
ton, and F. Pountney, 4, Mount-road, Penn, Staffs. 

The inventors aim at a more effective dissipation of heat 
from the top of the cylinder. They thus arrange the fins running 





N°201, 354 








across the top of the cylinder in such a manner that — are 
connected with the upper circumferential fin and also with the 

provided for the sparking plug and compression release 
valve.—Auguat 2nd, 1923. 
| 


AERONAUTICS. 
| 201,473. November 4th, 1922.—VanrasBLe Prron PROPELLERs, 
A. E. Short, H. O. Short and F. Webber, Seaplane Works, 


Rochester, Kent. 
In this propeller the pitch of the blades is altered by moving 


N?201,473 











the crosshead A in an axial direction, this movement being 
converted into a rotary motion at the blades by the links B B. 
| Inside the crosshead there is a threaded sleeve C, provided with 





ball bearings, that slides on feathers on the fixed part D. A 

nut E engages with the screwed part of C and can be rotated by 

the ing shown. This gearing is operated by a flexible shaft 

which brings the handle to a position convenient to the pilot. 
-August 2nd, 1923. 


DYNAMOS AND MOTORS. 


184,456. July 26th, 1922.—SysTem ror THe Distant Contro! 
or A Direct Current Evgcrric Motor, F.1.A.T. Societa 
Anonima, 30-35, Corso-Dante, Turin, Italy. 

This specification describes a system for the remote control 
of electric motors, and the scheme apparently applies to the 
starting motors for motor cars. The motor is started by the 
action of a relay which operates a single pole switch that 
connects one of the motor terminals to “earth.” Whenitis de- 
sired to start the motor, the switch A is closed. The batiery 


N®184,456 











then energises the winding B so that the armature C will be 
attracted by the electro-magnet. The armature then presses 
the carbon contact D of the main circuit and makes it e 

with the teeth of the forked contact E, thus closing the cir- 
cuit. If the switch A is opened, the action of the electro-magnet 
ceases and the armature C is moved away by the spring F, 
thus disengaging the contacts D and F, which open the main 
circuit, and cut off the supply of current from the battery to 
the motor.— August Ind, 1923. 


SWITCHGEAR. 


201,460. June 23rd, 1922.—ImPrRovEMENTS IN AND RELATING 
To Protective Devices ror Etecrric Cracurrs, The 
British Thomson-Houston Company, Limited, of Crown 
House, Aldwych, W.C. 2, and Alan Stewart Fitzgerald, 
of 30, Fordwych-road, West Hampstead, N.W. 2. 

Each end of the section of the three-phase system to be 
protected is provided with six current transformers, al] having 
the same capacity. The current transformer windings A and 

| B and C and D, on two of the phases, are connected in paraliel, 

and each pair is also connected in series with one of the current 


N°201,460 

















a] 








transformer secondary windings E and F of the third phase 
of the system. Normally, no current flows in any of the pilot 
| wires F, G, H, except capacity current in F and H in the event 
| of a through-line fault and capacity current in the pilot wire 
G in the event of a through-earth fault. Faults between phases 
| within the protected zone cause currents to flow in the pilot 
| wires F and H, and operate relays K. Earth faults cause 
current to flow in the pilot wire G and to return through pilot wires 
F and H, thus operating a relay M. The invention is a modifica- 
tion of a previous patent described in specification No. 188,001. 
July 23rd, 1923. 


TELEGRAPHS AND TELEPHONES. 


180,673. May 19th, 1922.—-[mpRovEMENTs IN TRANSMITTING 
Systems ror Wriretess TeLecRarny AND TELEPHONY, 
Gesellschaft fir drahtiose Telegraphie, m.b.H. 

The object of this invention is to improve the working of 
transmitting antenna,and especially those having a large sur- 
face or great length. With the aid of the improved arrange 
ments an equal utilisation of the various surface elements of 
the antenna, which are situated at different distances from the 
point of current supply, is obtained. One of the arrangements 
described in the specification is illustrated. ‘Lhe three surface 
elements A, B, C, of the antenna (which may be electrically 
connected with each other) are connected to the transformer 
T by three leads D, E, F. The shortest lead D contains a large 
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coil G, the middle lead a smaller coil H, and the longest lead no | The space within the container A is divided into four compart- 
coil, so that the inductances of all three leads are alike. The | ments by. three insulating division B, which prevent 
charges of the three surface elements A, B, C, will then be | any electrical leakage between the célls in the respective com- 
partments. The end electrodes in the adjacent com: ments 
are electrically coupled at C. The electrodes are indicated at 

N°1B0.67S D and they are open within a frame E, of glass or ebonite, 

4 1 A 7/ B > alia Cc 7 having apertures F at the base for the entry of the electrolyte 

. to the different cells and side walls or weirs G over which the 

G electrolyte flows when electrolysis is in progress. It will be 
understood that the side walls extend above the normal level 

Fy ww. of the electrolyte in the compartments of the container. The 

latter may be made of glass. h container may have more or 

7 less than four compartments.— August Ind, 1923. 
227 | 201,357. June 2ist, 1922.—Gas Pressure Reauiators, E. 
A. Mitchell, 110, Cannon-street, London. 

VIPRITISIOIIIDITI PI OVITE PIVIVIVITT?, This device is intended to protect the low-pressure side o 

® gas distribution system, in which the pressure is controlled 

Zs, by a reducing valve, in the event of damage to the piping or 

the valve B to the pressure-reducing valve C. The valve ( 

equal to each other. Each surface element co-operates equally 


in the working of the antenna and the resultant antenna resist 


ance has the smallest value possible.— August 2nd, 1923. 
201,250. May Ist, 1922. 


of 80, Fitzjohns-avenue, Hampstead. 


The thermionic valve described in this specification com- 
prises an outer anode of rectangular box shape and an inner 
grid of similar shape. In the drawings the anode is shown at A and 
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the grid at B. 


IMPROVEMENTS IN OR RELATING 
ro Vacuum TuBgss or THe Taermionic Type, Cyril Holt, 


A box form of anode with closed sides is also | 
deseribed, and with this anode a box form of grid is used. Valves | 
constructed in accordance with this invention are said to be free 
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is controlled by the system of levers D and diaphragm E. The 
lower side of the piston F is in communication with the space 
beneath the diaphragm F, while the upper side is open to the 
atmosphere. In the event of the gas pressure becoming abnormal 
the piston F will be foreed up and will release the detent G, 
when the weight H will close the valve B and shut off the gas.— 
August 2nd, 1923. 


201,486. December 13th, 1922.—AvutTomatic Freep Cueck 
Vatves, C, Clench and C. H. Armstrong, The Aster Engi- 
neering Company, Limited, Wembley. 

This valve is intended to overcome the objection to balanced 
feed valves that they will remain only fully open or totally 
closed. The valve A is balanced by the piston B, past which a 
certain amount of leakage, to the drain C, is permitted. The 
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from segging filament troubles, for if the filament sags it will; o> © 


not cause a short circuit or interfere with the operation of the | 


valve in any way.—August lst, 1923. 


MACHINE TOOLS AND SHOP APPLIANCES. 


201,269. May 6th, 1922.—Maxine Disc WuEeEts, The Cyclops 


Engineering Company, Limited, Victoria-crescent, Burton 
on-Trent, and A. B. F. Huyghe, 8, Ashby-road, Burton 
on-Trent. 


n ‘2 - . . | 
This specification covers a process for making disc wheels 
| 
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&e., by spinning in the lathe, and two alternative arrangements 
are given. The idea is so obvious from the drawings as to need 


no description.—August 2nd, 1923. 


MISCELLANEOUS. 


201,267. May Sth, 1922.—Improvements 1N Bi-potar Exec- 
rkopDE ELEcTROLYSERS, Mather and Platt, Limited, Sydney 
Frazer, Barclay and Herbert, Edward Mellor, all of Park 
Works, Manchester. 

This invention relates to bi-polar electrode electrolysers 
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for the production of hypochlorite of soda by the electrolysis 
of lime. The object of the invention is to provide an electrolyser 
in which the advantage to be derived from a rapid circulation 
of the electrolyte through the cells due to its lowered density 
are obtained whilst the leakage current is reduced to a minimum. 





| buildings, S.W. 1. All communications for the London offices of 








drain is controlled by the thermostat D, in a well-known manner, 
| 80 that when the thermostat lengthens the drain is shut, the 
| valve is completely balanced, and opens to admit feed water 
| to the boiler. The movement of the thermostat also controls 
| the sliding sleeve E, which will be opened in proportion to the 
| expansion of the thermostat.— August 2nd, 1923. 








| PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Futter’s Untrep Etectrio Works, Limited, of Chadwell 
Heath, Essex, has opened a London depét at 58, High-street, 
W.C. 2 (close to Tottenham Court-roaa Tube Station). 


Tue London address of the firm, Saxild and Partners, who 
carried out the work of construction of the seaplane 
mentioned in our issue of August 17th is 2, Central-buildings, 
| Westminster, 8.W. 1. 


For the next few weeks the temporary London address of 
A.C. Cars, Limited, will be 56, Conduit-street, Regent-street, 
W. 1. New permanent London offices are being secured, those 
at Thames Ditton now being insufficient to house the company’s 
enlarged staff. 


Owrtne to the expiration of the lease of Francis Polden and Co., 
Ltd., at 17, Wells-street, W., more extensive premises adjoining 
the company’s head offices at 56, Cannon-street, London, E.C., 
have been obtained, and a showroom for the display of electrical 
fittings, d tie appli and ries has m opened. 
The telepbone number is City 5538-9. 

Tue Leeps Force Company, Limited, has removed its 
London offices from 3, Queen Anne’s-gate, 8.W. 1, to 3, Central- 





the company, or for the Newlay Wheel Company, Limited, or the 
Bristol Wagon and Carriage Works Company, Limited, should be 
forwarded to the respective ies at new address. 


We are informed that Mr. Thomas Adams, of the firm of 
Thomas Adams and Longstreth Thompson, town planning con- 
sultants, 121, Victoria-street, Westminster, has been appointed 
chief consultant to the Committee on the plan of New York and 
its environs. The plan of the Committee deals with an area of 
5220 square miles, having a population of about 9,000,000. The 
firm is cancelling its other American and Canadian contracts, 
including work for the Canadian Government, except the com- 

letion of the plans of Kitchener, Ontario, and of the new town 
ing built by Sir W. G. Armstrong, Whitworth and Co., in 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of havi, 
notices of meetings inserted in this column, are requested to io, 
that, in order to make sure of its insertion, the necessary informa: 
should reach this o, on, or before, the morning of the Wednesda, 
of the week ing the meetings, In all cases the Time ani 
| PLACE at which the meeting is to be held should be clearly stated. 
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SATURDAY TO SATURDAY, SEPTEMBER lat TO 8ru. 
InstrTUTION oF Navat ARouITEcTs.—Summer Meeting in 
| Holland. 

f MONDAY TO THURSDAY, SEPTEMBER 10ra TO 13ru. 
InsTITUTE OF Metals,—Autump Meeting at Manchester. 





valve. The high-pressure gas is supplied at A and passes through | WEDNESDAY TO WEDNESDAY, SEPTEMBER l2rx 10 
C 19Tx. 


Britiso AssociaTion.—Meeting at Liverpool. 


MONDAY AND TUESDAY, SEPTEMBER 1?ra AND 18ry 
Tron anp Steet Instrrvre.—Autumn meeting at Milan. 


MONDAY, SEPTEMBER lita, TO WEDNESDAY, 
OCTOBER 3ap. 


National Gas Exhibition at Bingley Hall, Birmingham. 





EDUCATIONAL INTELLIGENCE. 





In co-operation with the Industrial League and Council, thx 
governors of the Polytechnic, Regent-street, have arranged fv: 
the delivery of a series of lectures on “ Management ani! 
Industry,”’ in the Fyvie Hall of the Polytechnic, on Frida, 
evenings at eight o'clock. The syllabus is as follows :—Octobe: 

12th, 1923, opening addresses, ‘‘ Management and Industry 
The Need for Knowledge,’’ Right Hon. G. N. Barnes, P.C., anc 
W. L. Hichens ; October 26th, ‘‘ The Financial Organisation oi 
Industry,” A. W. Kimberley; November 16th, ‘ Industria! 
Research,” A. P. M. veering, CBE» “ee Rovempar 30th, 
‘** Factory Management,”’ A. R, Stelling, Dipl. Ing., F.C.W.A.; 
Deseo 14th, “ The Relative Rewards of Capital, Manage 
ment and Labour,” H. Atkinson, M.I. Mech. E., &c.; January 
llth, 1924, ** Motion Study and Fati Study: The Funda 
ls of E ic Production,” James F. Butterworth ; 





Fi 8th, “ The Safeguacding of Health in Industry, 
Dr. L. Collis, M.A., M.D., M.R.C.P.; February 22nd, 
* The omic Aspect of Cost Accountancy,”’ H. W. Alling 


ham, M.I. Mech. E., &c.; March 7th, ‘‘ The Attitude of Labour 
to Problems of Industrial Organisation,” F. 8. Button, J.P. 
The fee for the whole course is 5s., and for single lectures 1s 
Tickets may be obtained in the Entrance Hall of the Poly- 
technic, on application to the Director of Education, or to the 
Industrial League and Council, 82, Victoria-street, 8.W. |. 





Tecunica Cottecr, Braprorp.—The following special 
courses will be delivered during the winter session under the 
direction of Dr. R. E. Stradling, head of the Department of Civil 

ineering and Building for the building trades :—(1) Materials 

and structures ; (2) practical workshop courses for journeymen 
(a) carpentry and joinery, (6) masonry and brickwork, (c) 
plasterers’ work, (d) reinforced concrete ; (3) special plumbers’ 
course in lead burning and acetylene welding. In addition a 
special course for teachers of building subj : building science 
(materials) with practical work in the building laboratory. The 
courses are intended for persons over twenty-five years of age 
They will be of interest to employers a erg in the build- 
| ing and plumbing trades and will especially meet the needs of 
foremen, clerks of works and architectural and engineering 
istants. The will be held on one evening a week from 

7.15 to 9.15. Fee for each course 10s. 6d. 





Wurrworts Scuo.arsuirs, 1923: List or Awarps (arranged 
in order of merit).—Number of competitors : Whitworth Senior 
Scholarships, 19; Whitworth Scholarships, 142. Whitworth 
Senior Scholarships (awarded Senior Scholarships of an annual 
| value of £250, tenable for two years):-——Albert Beale, 23, 
| student (late shipwright apprentice, Portsmouth), at Royal 

Naval College, Greenwich ; Graham Ashworth, 21, student (late 
| draughtsman, London), at Imperial College of Science and 
Technology, London. Honourable Mention, none. Whitworth 
Scholarships (awarded Scholarships of an annual value of £125, 
tenable for three years):—Fred Brailsford, 19, shipwright 
apprentice (H.M. Dockyard, Pembroke), at H.M. Dockyard 
School, Pembroke ; Edward H. Harwood, 19, electrical fitter 
apprentice (H.M. Dockyard, Portsmouth), at H.M. Dockyard 
School, Portsmouth, and Francis E. Postlethwaite, 20, engine 
fitter and turner apprentice (H.M. Dockyard, Devonport), at 
Plymouth and Devonport Municipal Technical Schools (equal) ; 
Robert Pattison, 20, engineer apprentice, Newcastle-on-Tyne, 
at Rutherford Technical College, Newcastle-on- ; Reginald 
J. Sydenham, 19, electrical fitter apprentice (H.M. Dockyard, 
Devonport), at H.M. Dockyard School, Devonport ; Horaee G. 
Beer, 20, student (late electrical fitter ap tice, Devonport), 
at Imperial College of Science and Technology, London. 











Wurrworts Soctery.—The president of the Whitworth 
Society, Dr. H. 8. Hele-Shaw, has arranged the following pro- 
gramme for Tuesday, September 1lth, 1923, with the manage- 
ment of the International Shipping, Engineering and Machinery 
Exhibition, Olympia, London, W. —4,30 p.m., reception by Dr. 
H. 8. Hele-Shaw, Chairman of the Committee of Experts ; 
4.45 p.m., tea ; 7.30 p.m., dinner (morning dress). About ninety 
Whitworth Scholars have intimated their intention to be present. 
The honorary secretary of the Whitworth Society, c/o the 
Institution of Mechanical Engineers, Storey’s-gate, Westminster, 
S.W. 1, will be pleased to hear at once from any Scholars who 
have not already received notice. 


British Caratocurs ror Canapa.—His Majesty's Senior 
Trade Commissioner in Canada has informed the Department of 
Overseas Trade that there is a serious lack of British catalogues 
in the various Trade Commissioners’ offices in Canada. He points 
out that without such catalogues it is often a difficult matter to 
advise firms in Canada as to possible British sources of supply. 
and that the necessity of referring inquiries to headquarters in 
London takes time, during which business that might otherwise 
have gone to British firms is lost to them. United Kingdom 
firms desirous of ensuring their names being given to suitable 
inquirers should forward copies of their catalogues to any or all 
of the following :—His Majesty’s Senior Trade Commissioner in 
Canada, 285, Beaver Hall-hill, Montreal ; his Majest "s Trade 
Commissioner, 24, Adelaide-street West, Toronto ; his Majesty's 
Trade Commissioner, 210, Winch-building, Vancouver ; the 
Chief Clerk, Office of his Majesty's Trade Commissioner, 703, 
Unien Bank-buildings, Winnipeg. It should be noted that 
Customs duty | ius a ine omees Canada, ont —_ 
desiring to sen m by parcel post prepay su uty. 
For this P stamps may be obtained from offices of the 





Newfoundland. The acceptance of the New York work will not 





affect the English practice of the firm. 


High Commissioner for Canada, Kinnaird House, Pall Mall East, 


| London, 8.W. 1. 
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